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EXECUTIVE SUMMARY 
OVERVIEW 


The purpose of this study was to survey licensed drivers in Ontario who 
require special driving equipment in order to gain an understanding of 
their driving-related needs as well as to identify any problems or issues 
facing the physically disabled driver with respect to vehicle conversions, 
adaptive driving aids and vehicle design. 


A mail survey was conducted in February/March 1986 of all drivers in 
Ontario who require hand controls (1477) or assorted equipment (64). 
Within the assorted equipment group are those drivers who require a variety 
of adaptive driving aids other than hand controls, such as_ steering 
Spinners, left-side gas pedals and brake extensions. The results of the 
Study are based on the responses of 670 licensed drivers in the hand 
controls group and 26 drivers in the assorted equipment group, a response 
rate of 51% and 46%, respectively. 


In addition, the same questionnaire was used with a pilot sample of 130 
drivers who require automatic transmission and 100 drivers who require 
outside rear view mirrors to ascertain whether they have special driving 
needs as well. Pilot test results, based on response rates of 26% and 183%, 
cespectively, are reported separately in Appendix B. The needs expressed 
by these drivers, for the most part, are not similar to those expressed by 
drivers who require hand controls or assorted equipment. 


The survey focuses on the self-drive option and was designed to obtain a 
broad perspective on the driving-related needs of disabled drivers. 
Questions sought general information on demographic, lifestyle and travel 
patterns and specific information on physical disabilities, and vehicle 
design, conversions and driving aids. The survey explored level of 
satisfaction with various aspects related to driving as well as likely 
interest in a number of self-drive options, including future developments. 
The results are based on the experiences and views of drivers who are 
currently licensed to drive with special equipment, and are presented 
descriptively in terms of the frequency distribution of responses. 


In general, the results indicate that the self-drive option is an important 
consideration to the drivers who are currently licensed to drive with 
special equipment. The mobility needs of these drivers are similar in some 
respects to those of the general driving population. On the other hand, 
these drivers expressed needs that relate to the fact that special 
equipment and/or vehicle modifications are required to accommodate their 
specific ephysicals disabisduties. The concerns they report in the survey, 
togethers with pibheitm seratings seofseithe importance of». various». -design 
considerations, provide clues for developing and improving vehicle options 
and design. Their expression of likely interest in a number of potential 
options suggests areas of potential market demand that could be explored. 
The results also suggest that there is a need for more information related 
to the many aspects of the self-drive option. 
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While this survey provides the views on the self-drive option of drivers 
currently licensed to drive with special equipment, it may also be relevant 
to the needs of disabled persons who want to drive and could with the 
appropriate equipment, and to elderly and other drivers who may benefit 
from the use of special equipment. 


HIGHLIGHTS FROM THE RESULTS OF DRIVERS USING HAND CONTROLS 


Profile of Driver 


* Hand controls are required by those drivers who are unable to operate 
the brake or gas pedal in the usual fashion due to. physical 
limitations in the use of their legs. The majority of drivers 


surveyed (91%) report that they have restricted use of both legs 
primarily due to paraplegia (50%), polio (20%) and quadriplegia 
(11%). Most (84%) require the use of a wheelchair. 


# Approximately 74% of the disabled drivers who responded to this survey 
are males compared to the 56% of males in the general driving 
population of Ontario. Another observation is that there is a larger 
proportion of respondents between 35 and 64 years of age anda smaller 
proportion in the under 25 age group. 


e About 40% of these drivers work full-time and 8% work part-time. Of 
those who work, 91% are employed outside the home. 


The report also provides responses to otner questions related to 
demographic characteristics such as region and location of residence, 
living arrangement, education and annual household income. 


Travel and Transportation Needs 


& The majority of respondents own their vehicle and over half share it 
with others which suggests that vehicles and driving aids need to be 
designed to facilitate use by both disabled and able-bodied drivers. 


@ While licensed disabled drivers reported that they choose the 
self-drive option for the majority of monthly trips, they do use other 
means of transportation, although on a limited basis, such as special 
transit and taxi, as well as being vehicle passengers. 


a When asked whether driving their own vehicle is necessary, about 70% 
of respondents indicated that they prefer to drive while 18% indicated 
that they have no other alternative. About 7% have to drive for their 
AGM 


é Strong dissatisfaction was expressed with the enforcement of parking 
provisions for handicapped drivers; 27% are dissatisfied and 54% are 
very dissatisfied. 
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Approximately 64% of the respondents are satisfied with licensing 
requirements and procedures and 17% are very satisfied. About 11% 
expressed some dissatisfaction and 8% did not have an opinion. 


The availability of vehicle insurance is satisfactory to 54% and very 
satisfactory to 22%; about 20% expressed dissatisfaction. 


With respect to the availability and quality of special driver 
training and professional assessment of driving abilities, the 
majority of respondents (53-62%) either had no opinion or replied "not 
applicable" Suggesting that these drivers never received such 
services. Of those expressing an opinion, more are satisfied with the 
aVveprebilLLty, aw anGns quality). of driver training and_ professional 
assessment (27-35%); however, a number expressed dissatisfaction with 
the quality of these services (11-12%) and especially with their 
availability (18-19%). 


About 65% of respondents reported satisfaction with provincial licence 
plates displaying the international symbol of access and 23% indicated 
that they are not satisfied. The two main reasons for dissatisfaction 
are that these plates are too easy to obtain and they label the driver 
as being disabled, thus endangering personal safety. 


About 48% of drivers reported that they are satisfied with special 
parking permits and 26% indicated that they are dissatisfied. The 
Main reasons for dissatisfaction include: LackisOB Universality, not 
available in all municipalities, lack of awareness and police still 
ticketing. 


The report provides responses to other questions such as driving experience 
and driving exposure (e.g. annual mileage). 


Description of Current Vehicle 


Most of the respondents in the hand controls group (79%) report that 
they drive standard production cars. Many of these cars are two-door 
models (64%). Others drive regular vans (16%), trucks (3%) or mini 
vans (2%). 


Approximately an equal number of respondents drive a vehicle which is 
less than .o,vears old as drive a:vehicle which, 1s, over 6,years,<old. 
According to Statistics Canada estimates, the average age of vehicles 
currently driven by the general driving population is 5.8 years for 
personal-use passenger cars and 6.3 years for personal-use vans and 
light trucks (Household Surveys Division, personal communication, 
September 23, 1986). 


Many of the vehicles driven have split bench or bench style front 
seats (54%) and are equipped with an average of seven factory options. 


The average price paid for a vehicle was approximately $9,785 with 
reported prices ranging from $100 to $36,000. The largest proportion 
of respondents (33%) paid between $5,000 and $9,999 for their 
vehicle. The majority of respondents (75%) did not receive any 
mobility allowance or financial assistance for the purchase and/or 
conversion of their vehicle. Of the 146 respondents who reported that 
they did receive some financial aid, the majority (69%) received 
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assistance from a government agency. Some made specific reference to 
the provincial sales tax rebate of 7% of the price paid for a vehicle. 


e The’ average price’ ’paid for “vehicle” insurance in 1985 by drivers 
requiring hand controls was approximately $579, although reported 
rates ranged from $170 to $4,400. Based on insurance figures, the 
average price paid for insurance in 1985 by the general Ontario 
driving population is estimated to be approximately $461. 


@ In response to an open-ended question, a small percentage (15%) 
identified design features that fail to meet their driving needs such 
as lack of room behind the driver's seat often resulting in torn 
upholstery from stowing a wheelchair in the back seat (15); 
foot-operated controls (e.g. dimmer switch) (10); and poor location of 
secondary controls such as windshield wipers, and headlights (10). 


Responses to questions concerning vehicle make and year, type of van side 
doors and specific factory options are also addressed in the report. 


Vehicle Conversions 


© Astotal of555s respondents (9%) reported that their vehicles have been 
structurally converted in one or more of the following ways: raised 
roof (66%), power pan (15%), wheelchair channels (15%), raised side 
door (11%) and dropped floor (4%). 


6 The majority of vehicles (93%) were converted in Ontario, over 
one-third in the Toronto area. Another 8% were converted in the 
United States. While most (76%) were converted by companies 


specializing in conversions, others were converted by dealerships 
(15%), licensed auto mechanics (8%), and personal contacts (6%). 


& Most vehicles (79%) were new when they were structurally converted. 


& The average price paid to have the vehicle converted was approximately 
$7,000 with prices ranging from $300 to $25,000. Twenty-seven drivers 
(50%) received some financial assistance, the majority (78%) from a 
government source such as the Workers' Compensation Board, Department 
of Veteran Affairs and the provincial sales tax rebate on the purchase 
of a vehicle. 


6 Respondents reported problems with the following: paased, srooft #(5)i, 
power pan (3), wheel channels (3) and raised side door (2). 


e When asked for their perception of the safety of the conversion, most 
respondents (92%) expressed satisfaction. 
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In decreasing order of satisfaction, the percentage of respondents who 
expressed satisfaction as compared to dissatisfaction is: 


- quality of conversion (79% versus 20%); 

- service/maintenance (73% versus 23%); 

- time to arrange conversion (54% versus 40%); and 

- time required to complete structural conversion (51% versus 413%). 


Strong dissatisfaction was expressed with the availability of 
contractors (61%), the availability of information on _ vehicle 
conversions (60%) and the cost of the structural conversion (59%). 


Adaptive Driving Aids 


The adaptive driving aids used include: acceleration/braking aids 
(608) such as hand controls and parking brake extensions; vision aids 
(344) such as full range rear view mirror; safety aids (234) such as 
wheelchair restraints; steering aids (205) such as steering spinners; 
control lever aids (200) such as remote dimmer switch; and entry/exit 
aids (166) such as automatic lifts and doors. 


The driving aids for which problems were most frequently noted 
include: hand controls (68); automatic lifts (30); steering spinners 
(23); automatic doors (22); safety torso restraints/chest harness 
(21); and right side-mounted convex rear view mirrors (14). In many 
cases, respondents reported that problems are due to equipment failure. 


The average price paid by drivers in the hand controls group for 
adaptive driving aids was $985 with reported prices ranging from $5 to 
$20,000. The largest percentage (46%) paid between $251 and $500. 


THE” Majority ¢(/6%)" purchased their aids in Ontario, -the largest 
proportion (39%) in Toronto; however, a number (13%) purchased aids 
from other provinces, primarily British Columbia (10%). Another 12% 
purchased driving aids from the United States. 


Adaptive driving aids were installed by vendors (37%), licensed auto 
mechanics (31%), personal contacts (20%), equipment manufacturers (8%) 
and drivers themselves (10%). 


When asked for their level of satisfaction, respondents reported that 
they are highly satisfied with the safety of adaptive driving aids 
(93%) and the quality of installation (90%). 


In decreasing order of satisfaction, the percentage of respondents who 
are satisfied as compared to dissatisfied is: 


- service/maintenance (75% versus 15%); 
- time taken for installation (74% versus 16%); and 
- time required to arrange installation (67% versus 19%). 
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The 


Respondents are highly dissatisfied with the availability of 
information on adaptive driving aids (50%), the cost (49%) and the 
number of available qualified installers (47%). 


Approximately 109 respondents (18%) reported that they are lacking 
Special equipment that could help with their driving because the cost 
Sh. ctodrs,nigh; }naming »~suchi equipment as: factory options (30%), 
wheelchair lift (15%), mobile telephone (8%) and hand controls (6%). 


report provides further information on  respondents' views about 


disassembling and reusing adaptive driving aids; sources of information on 
conversions and driving aids; and suggestions for changes or improvements 
in vehicle design, structural conversions and adaptive driving aids. 


Future Vehicular Needs 


About 44% of respondents indicated that they would be in the market to 
buy a new vehicle within the next two years and provided a range of 
prices that they might be willing to pay for their next vehicle. 


When provided with a list of 8 vehicle design features, respondents 
indicated the following to be the most important when chooSing another 
vehicle: ease of entry/exit (73%), followed by size of vehicle 
VA2s)ienead tandpsleg., room, (36%), , wide... doors, (32%), seats .{(32%), 
appearance (30%), accessible storage space (22%) and height of vehicle 
(15% )is 


Of the 541 respondents who use wheelchairs, 29% reported that they 
might be willing to pay an additional amount to have a car which can 
be driven from a wheelchair and to which level access is possible 
without the use of a lift. 


Approximately 33% of the 541 respondents who use wheelchairs, reported 
that they might be willing to pay an additional amount for a van which 
can be driven from a wheelchair and to which level access is possible 
WithOUteinesise Of a. lift) or the need for a raised, roof. 


Slightly over half of the total respondents (51%) indicated that they 
would prefer an intermediate or large size car for their next vehicle 
while others expressed a preference for vehicles such as a regular van 
(20%), a mini van (13%), compact car, (11%), and subcompact car (3%). 


A strong interest was expressed by 70% of respondents in owning a 
vehicle that would meet their driving needs and would not be 
recognized as a vehicle for disabled drivers. 


While 61% of respondents reported that they are not interested in tne 
potential option of an electric car for local urban use, 23% expressed 
interest and 10% indicated that they are very interested. 
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& Seventy-eight percent of respondents indicated that they are not 


interested in the option of shared ownership of a vehicle while 16% 
expressed an interest. 


a Approximately 51% of respondents reported that they are not interested 


in renting or leasing a vehicle adapted to meet their needs, 24% are 
interested and 19% are very interested. 


The report provides a summary of reported preferences for a number of 
vehicle features including number of doors, type of van side doors, type of 
a@rniver's.,. seat, factory options, adaptive driving aids aand_ vehicle 
conversions. 


Other Comments 


The report includes suggestions for improvement, provided by the 


respondents in response to an open-ended question at the end of the 
questionnaire. 


HIGHLIGHTS FROM THE RESULTS OF DRIVERS REQUIRING ASSORTED EQUIPMENT 


Responses to the survey were received from 26 respondents who require 
assorted driving equipment, a limited number due to the small population 
(64) of drivers identified with this licence restriction. Tne results 
Suggest that the travel and transportation needs of respondents who require 
assorted equipment and those who require hand controls are similar as is 
their assessment of driving-related needs. Several common issues were 
identified including issues related to parking provisions, problems with 
adaptive driving aids, Lack gro equal i fied) finstallers, ausandj? hack} fot 
information on adaptive driving aids. 


Differences were apparent in the selection of a vehicle and associated 
design features, and in the range of adaptive driving aids used. These 
differences are likely attributable to differences in the nature and extent 
of the disabilities affecting these drivers. Only those results that 
indicate differences are highlighted below. 


Profile of Driver 


e The main disabilities reported by the 26 respondents are amputation 
(8), Shortness of body or limbs (8) and back/spine impairment (5). 
Most of the respondents (20) have restricted use of their lower body; 
however, for many (15) only one leg is affected. Respondents reported 
using assistive devices such as canes, leg/foot brace, leg or foot 
Prosthesis. crutchnes and «special ,»shoess,,sno \onevereporteds «using ‘a 
wheelchair. Upper, body limitations, due mainly to paralysis and 
amputation, were reported by 14 respondents. 
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Description of Current Vehicle 


© The cars driven by respondents are mainly four-door models (17) with 
bucket seats (14). 


« Of the 12 respondents who identified vehicle design features which 
fail to meet their driving needs, 6 noted the poor location of 
secondary controls. 


Vehicle Conversions 
e None of the respondents reported structural conversions. 
Adaptive Driving Aids 


e Eighteen of the 26 respondents use acceleration/braking aids, 13 use 
steering aids, 7 use vision aids, 6 use safety aids, 5 use control 
lever aids and 3 use entry/exit aids. 


€ The average price paid for adaptive driving aids by drivers in the 
assorted equipment group was approximately $105, with prices ranging 
from $15 to $500. 


Future Vehicular Needs 


& An intermediate size car was chosen as the preferred size by 9 
respondents, followed by a compact car (8). 


6 From a list of 8 design features, respondents selected the following 
as being the most important: size of vehicle (15); ease of entry/exit 
(14); seats (11); head and leg room (9); and appearance (7). 


PILOT STUDY 


A pilot study was conducted using the same questionnaire that was sent to 
drivers requiring hand controls and assorted equipment. Questionnaires 
were sent to a sample of 130 drivers requiring automatic transmission and 
100 drivers requiring outside rear view mirrors in order to determine 
whether these drivers have special driving needs. 


The response rate was 26% for the automatic transmission sample and 18% for 
the outside rear view mirrors sample. The lower response rates may be due 
to the fact that the questionnaire covered a broad range of disabilities 
and special equipment which many did not find relevant to them. A 
different questionnaire would need to be developed to carry out a full 
study of these groups. However, some information was obtained in this 
pilot study as a number of respondents reported using driving aids in 
addition to the equipment required by their licence restriction. 
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Automatic Transmission Sample 


Twenty-seven respondents reported having one or more of the following 
Jisabilicles sapampucasion s( 14), .poliow(7) gestiftt joints (6), arthritis 
(55 eSnOLEeness sof spooy son «limbs (2)4. ,heare condition (1), paraplegia 
(1), and a back/spine impairment (1). The adaptive driving aids 
reported to be used by these drivers include: left-foot gas pedal, 
hand controls, left convex rear view mirror, right convex rear view 
MLEEOT, fii teh range rear view MENEOL; dual mMirvcors, torso 
restraint/chest harness, two-way radio, fire extinguisher, remote 
dimmer switch, remote controls and steering column adjuster. 


Outside Rear View Mirror Sample 


e Thirteen of the 15 respondents reported being hard of hearing while 
two respondents reported having arthritis and/or a back impairment. 
Adaptive driving aids reported to be used include: left convex rear 
view mirror, right convex rear view mirror, full range rear view 
mirror, dual mirrors, right side turn signal, remote controls, remote 
dimmer switch and torso restraint/chest harness. 

Implications 

& There are currently 2,126 drivers in Ontario who require automatic 


transmission and 727 who require outSide rear-view mirrors. In order 
to obtain a better understanding of the needs of these two groups, 
especially the automatic transmission group who require a range of 
equipment for a number of disabilities, a questionnaire designed to 
address their needs would be required. 
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1. INTRODUCTION 


In recent years there has been increasing emphasis on improving the 
mobility of physically disabled persons. The focus of this work has been 

directed primarily at public transportation and accessibility. This iishas 
resulted in the development of standards for transporting disabled persons 
on public transportation, in particular, on buses and trains. 


Much less attention has been paid to the self-drive option for disabled 
persons, although there is a growing body of publications and organizations 
interested in this area. The automobile is the preferred mode of 
transportation for most people whether disabled or not. To the physically 
disabled person, however, the Flabiliusy: ‘tol Mrive ernioet couly’ ‘enhances 
independence and freedom but increases employment, educational and social 
interaction opportunities. Forgtmany p~athertopthiom tortdrivel fsignificanttly 
reduces the effort and discomfort associated with travel. The self-drive 
option is a valued resource and access to it should certainly receive more 
attention. 


Advancements in technology have enabdled people with a wide range of 
dasabiiitiess and physical: limitations. toe drive. Equipment ranging from 
simple steering aids to complete systems for the manual operation of brakes 
and acceleration has been developed so that even severely disabled indivi- 
duals are able to drive themselves. These developments are largely the 
result of private enterprise's response to a perceived market demand. 


In light of the increasing number of vehicle conversions and adaptive 
driving aids on the market, this ministry recognizes the need to support 
the development and improvement of technical and safety standards. To do 
this requires a fuller understanding of the driving equipment currently 
used, the problems experienced by users and the number of persons 
affected. Many other important questions need to be addressed with respect 
to the self-drive option. For example, are the driving needs of the 
disabled population being met? Do barriers to access exist as a result of 
lack of financial resources? How many people are currently benefiting from 
the use of special equipment and how many others could benefit from its use? 


This study was commissioned by the Transportation Regulation Operations 
Division of the Ontario Ministry of Transportation and Communications as 
one step in the direction of seeking answers to these questions. The study 
examines the driving needs and experiences of licensed disabled drivers and 
obtains their assessment of vehicle conversions, adaptive driving aids and 
vehicle design. It iS expected that any insights provided for future 
improvements in the design of vehicles and driving equipment to meet the 
needs of disabled drivers will likely benefit elderly and other drivers as 
well. 


1.1 Background 


The issues of technical standards, safety standards and accessibility are 
being addressed by many jurisdictions. Representatives from this ministry 
are involved in a number of committees addressing the self-drive option, 
including committees of the Canadian Conference of Motor Transport 
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Administrators and interministerial groups. This ministry is also working 
with local vehicle conversion shops in an effort to support the development 
of special vehicles suited to driving from wheelchairs. 


In other jurisdictions, the Transportation Development Centre of Transport 
Canada commissioned James Hickling Management Consultants Limited (1985) to 
examine present technology and to provide a report detailing vehicle 
selection guidelines for elderly and disabled persons. The report 
recommends adaptive driving aids for a variety of physical limitations, 
lists the names of manufacturers of adaptive driving aids, and provides a 
province-by-province directory of sources for financial assistance. 


At the request of the National Institute for Handicapped Research in the 
U.S.A., the Adaptive Devices Subcommittee of the Human Factors Engineering 
Office of the Society of Automotive Engineers was formed recently to deal 
with: standard terminology and definitions; restraints and tie-down 
systems for wheelchairs; structural modifications; access systems; and 
quality control. 


A task force struck by the Office of Vocational Rehabilitation in 
Pennsylvania met from October 1984 to February 1985 to develop a policy 
governing driver evaluation, driver training and vehicle modifications. 
The recommendations of this task force highlight the need to: standardize 
driver evaluation and equipment prescription formats; develop universal 


terminology for vehicle modification; develop a system of vendor 
certification; examine the competitive bidding process of vendors; develop 
policy for implementing quality control procedures; and develop 


recommendations on services required to govern the conversion of a client's 
existing vehicle or a used vehicle. 


1.2 Literature Review 


In order to provide background information for the development of the 
questionnaire, a literature review was undertaken uSing sources such as the 
National Technical Information Service and the Highway Research Information 
Service to identify relevant material. Information was collected on a 
variety of topics, including: demographic characteristics of the disabled 
population; general driving-related needs; adaptive driving aids; vehicle 
conversions; and vehicle design. The articles that were used are listed in 
the reference and bibliography sections of this report. Some of the main 
findings are summarized below. 


Lore ek Demographic Information 


In reviewing the literature, the most significant finding was the lack of 
reliable data on the number and characteristics of disabled persons.- Few 
estimates of the size of the disabled population are available and those 
figures that are must be used with caution. These estimates have been 
derived from studies such as the U.S. health interview survey or studies 
carried out in very localized areas in Canada. The questions used to 
determine disability vary from study to study, as do the definitions of 
disability. In the Transportation Development Centre study referred to 
earlier, an attempt was made to define and estimate the size of the 
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driving-disabled group in Canada based primarily on the U.S. health survey 
and Transport Canada's data base on transportation-handicapped people. The 
driving-disabled was defined to be "any person who has ae functional 
BpaLrnenta thac LlLinitee his ability to drive,” Not included are those 
disabled persons who would not likely benefit from special equipment and 
those who are prevented from driving due to other reasons, such as 
preference or illness. The total Canadian driving-disabled group, aged 20 
and over who are not living in institutions, was estimated to be 1.95 
million people, comprising in decreasing order of needs: 


- 225,000 who are prevented from driving due to health or disability 
but could drive with special equipment and design awareness; 

- 15,000 who are driving now with special equipment; 

- 410,000 current drivers who do not use but would benefit from 
Special or improved equipment; and 

- 1,300,000 current non-disabled drivers who do not use _ special 
equipment now but would benefit from better awareness of design 
options. 


Data which was collected as a supplement to the Canadian Labour Force 
Survey (October 1983 - June 1984) by Statistics Canada and presented in 
The Canadian Health and Disability Survey (June 1985), provide further 
estimates of the number and demographic characteristics of physically 
disabled people in Canada, on both a national and provincial level. 


Respondents were considered to have some degree of disability if they had 
trouble performing any one of the 17 activities identified as part of daily 
living (i.e. walking up or down a flight of stairs) or if they experienced 
limitations in the kind or amount of activity they could do at home, work 
Or school as a result of a long term physical/health problem or mental 
handicap. Those persons disabled due solely to mental illness were 
excluded from the target group. 


Findings for Ontario suggest that the most common disability is one related 
to mobility, as shown below. Over 60% of the surveyed disabled population 
reported mobility-related disabilities. 


IWA2N (OS WME Sy NS Mele GAwNG ESTIMATED DISABLED POPULATION IN ONTARIO 
REPORTED (15 years and over, in 000's) 
+ % 
Mobility C22 oye ets) 
Hearing bas, eZ ose 
Seeing os0, wae Zk 
978 LOOS0 


According to this ministry's 1984 licensing records, approximately 6,000 
drivers in Ontario required special driving equipment indicating that 
Slightly less than 1% (0.8%) of the estimated mobility and hearing-disabled 
population in Ontario is licensed to drive. 
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V2 #2 General Driving Needs 


The Literature review also revealed that very few studies have attempted to 
obtain a usec's perspective of driving-related needs. Studies that have 
sought the opinions of disabled drivers consistently report that very few 
problems are experienced with the road system itself and that parking, for 
example, poses many difficulties. 


Findings from previous research indicate a need to: 


- provide more reserved parking spaces for the handicapped; 

- enforce provisions of reserved parking; 

- locate reserved parking spaces in more accessible locations; 

- widen parking spaces; 

- educate the general public on the meaning and importance of 
reserved parking spaces for the handicapped; 

- educate the general public on the fact that disabled persons can 
and do drive safely; 

- educate insurance companies on tne overall safe driving records of 
the disabled driving ponulation; 

- better disseminate information adout driving aids; 

- develop sources For financial assistance; and 

- promote disabled persons to rental agencies to encourage them to 
make hand controls available on rental vehicles. 


Lees 3 Adaptive Driving Aids 


Problems with adapative driving aids that have been highlighted in the 
literature can be summarized as follows: equipment failures such as part 
detachment, part breakage and electrical wiring; operational concerns sucn 
as the problem of simultaneous braking and acceleration with hand controls; 
problems associated with the use of secondary controls since the nands must 
pe removed from hand controls to operate windshield wipers, horn, #4tc.; 
equipment/body interference; and limited availapility of installation and 
maintenance services. 


aN 2-44 Structural Conversions to Vehicles 


Drivers who are unable to transfer from a wheelchair to a car seat will 
often select a van, a vehicle which will allow them to drive from their 
wheelchair. However, vehicle conversions involving Strrecbiral 
modifications are usually required. itp, for example,’ "a driver's view is 
Obstructed’ by the root line of a van, the van must be-structurally modified 
by lowering the Floor or by installing a power pan or wheel channels. For 
the disabled person who sits high in the chair, it may be necessary to 
Case une y= root SOG tne Vani sas “well “as the side! doors to «facilitate 
entry/exit via a wheelchair lift. Safety has been the main subject of 
articles dealing with vehicle conversions. 
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ee Zen Vehicle Design 


Several studies which address the subject of vehicle design have documented 
the following problems: 


=—.- access, to front and rear seats; 

- lack of room behind the driver's seat for a wheelchair; 

- stowage problems related to unsuitable trunk shape and/or volume; 

- seats which are too low; 

- door openings which are not wide enough; and 

- operational and manipulative difficulties, for example, reaching 
and closing door, operating door latch, adjusting seat position, 
reaching for dashboard controls, and reaching seat belts. 


The selection of an intermediate or large size vehicle is generally 
recommended to facilitate entry and access, and for the extra room required 
to accommodate adaptive driving aids. The two-door sedan, which provides 
the greatest amount of room between the door post and the back of. the 
driver's seat for stowage of a wheelchair, is considered to be the most 
appropriate choice. Individuals who have the use of their upper 
extremities often prefer the two-door sedan to a van because of the costs 
involved in equipment adaptations and structural modifications. 


Recommended factory options vary according to disability, however, the 
following options-~ are the most frequently recommended: automatic 
transmission, power steering and brakes, power seats, adjustable (tilt) 
steering wheel, bench or split bench front seat to facilitate ease of entry 
and exit, air conditioning (medical necessity for some), remote adjustable 
outside mirrors, and rear window defroster. Other suggested options which 
could benefit the driver are: power windows, power door locks and power 
trunk/hatch release. 
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2. DESCRIPTION OF SURVEY 


2.1 Survey Objective 


The main objective of this study is to obtain a better understanding of the 
driving-related needs of disabled drivers and to identify the issues and 
concerns users of Special equipment have with respect to vehicle 
conversions, adaptive driving aids and vehicle design. 


2.2 Target Groups 


In order to fulfill the objectives of this survey, Ontario drivers who have 
licence restrictions as a result of a physical disability were identified 
through this ministry's driver licensing records. Restrictions vary with 
the nature of the disability and are limited to those necessary to insure 
the safety of the driver. The licence restrictions identified pertain to 
one of four equipment categories: hand controls, assorted equipment, 
automatic transmission and outside rear view mirrors. The survey was 
directed at drivers in the first two categories; at the same time a pilot 
test uSing the same questionnaire was carried out with drivers, in the 
other two categories, who require automatic transmission and rear view 
MLiLQLOLS. 


aS a Study Target Groups 


Drivers in the hand controls group and assorted equipment group were chosen 
as the target groups for this study in order to ensure the use of adaptive 
driving aids and/or the structural conversion of a venicle. 


Hand controls, generally required by individuals with restricted use of the 
lower limbs, are adaptive driving aids which enable a driver to manually 
Operate the accelerator and the brake. 


ThepsassOuced geqdlulpment. category, .pertains,.to, driving, aids,.such, as foot 
controls, brake extensions, steering wheel spinners, left-side gas pedals 
and right-side directional signals which meet the needs of drivers with 
varying disabilities. 


Lehane Pilot Test Target Groups 


Although automatic transmission and outside rear view mirrors. are 
considered to be fairly standard equipment, a pilot test was conducted to 
ascertain whether drivers who require this type of equipment have special 
driving needs as well. Generally, drivers restricted to driving with 
automatic transmission have lost full or partial use of the left or right 
leg. The restriction of driving with outside rear view mirrors aids the 
driver with limited neck or upper body movement and the driver who is hard 
of hearing. 
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2.3 Research Approach 


A self-administered mail survey (Appendix C) was selected as an appropriate 
method of collecting information from a large number of people. A letter 
accompanied the questionnaire explaining the purpose of the survey and 
assuring confidentiality of responses. Respondents were provided with a 
Pict "Ob insteructlons and’ with the opportunity to “request™*a. telephone 
interview if they had problems writing, a French version of the survey if 
required, and a summary of the results. Only one person requested a 
telephone interview, four persons requested a French version of the survey 
and over one-third of the respondents requested a summary of the results. 
A self-addressed, postage paid, return envelope was also enclosed with the 
questionnaire. 


2.4 Sampling and Sample Size 
Pag WH I Study Target Groups 


A decision was made to survey the entire population of drivers who require 
hand controls and the entire population of drivers who require assorted 


equipment for the following reasons: to provide everyone with the 
Opportunity to respond; to offset the possibility of a low response rate 
(not unusual for mail surveys); and to obtain as much information as 
possible. 


Questionnaires were sent to the 1,477 persons identified as requiring hand 
controls and the 64 persons identified as requiring assorted equipment. 


ie 2 Pilot Test Target Groups 


Systematic random sampling was used for the selection of respondents within 
the automatic transmission and outside rear view mirrors categories. The 
number of responses required to obtain a 95% confidence level with an error 
range of + 5% was determined for both groups. These numbers were inflated 
to account for the possibility of a response rate as low as 25%, and then 
10% of this calculated sample size was used in the pilot test. 


iiecOtal 140 sorl1Vvers requiring |altomatic, transmission and 100 drivers 
requiring outside rear view mirrors were sent questionnaires. 


2.5 Survey Instrument 


The questionnaire was pretested with clients of the Hugh MacMillan Medical 
Centre who had previously or were currently enrolled in the driver 
education program for disabled drivers. 


The questionnaire addressed five general areas: travel and transportation 
needs; vehicle design, conversions and adaptive driving aids; future 
vehicular needs; nature and extent of driving disabilities; and demographic 
and general background information. 


The intent of the first section on travel and transportation needs was to 
obtain a user's assessment of driving-related services (i.e. parking, 
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licensing procedures, insurance) and information on the driving history of 
respondents and their travel behaviour. 


The next section addressed the design features of the vehicle currently 
driven, vehicle conversions and adaptive driving aids. Respondents were 
also asked what preferences they have for a future vehicle. Issues 
concerning vehicle design, Factory *"options, Servings alas, vehicle 
conversions, potential future options and price were also addressed. 


The following section was designed to identify the nature and the severity 
Siew ene "UrSsadbllity "as “it “affects driving functions in order to match 
functional disabilities with driving-related needs and the potential demand 
for specific types of driving equipment. 


The final section was structured to obtain a description of the group of 
respondents in terms of age, sex, employment, annual household income, 
education, geographical distribution and living arrangement. 
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3. DATA ANALYSIS AND LIMITATIONS 


3.1 Response Rate 


In total, 1,541 questionnaires were sent to all drivers who require the 
special equipment of hand controls (1,477) and assorted equipment (64). 
Two hundred and thirty were sent to a sample of drivers who require 

automatic transmission (130) and outside rear view mirrors (100). Several 
questionnaires were returned because of unknown addresses of licencees 
(149) and deceased licencees (51). In calculating the response rates, 
these.numbers were subtracted from the total number to whom questionnaires 
were sent. 


The data analysis was based on a response rate of 51% for the hand controls 
group and 46% for the assorted equipment group. The actual response rates 
were even higher, as additional questionnaires were received subsequent to 
the data analysis. The respondents appeared to be highly motivated, 
evidenced not only by the above average response rates but by comments 
volunteered by over 10% of the respondents, such as: "thank you for the 
opportunity to give our side of the problem" and "these surveys should be 
done more regularly." 


The response rates are relatively high, especially for a mail survey; 
however, it is not known whether respondents are representative of all 
drivers who require hand controls or assorted equipment. While the group 
of hand controls respondents was virtually identical to the population of 
Rand scontrolse;dravers an eterms of ssex distribution, other’: ‘characteristics 
of the population were not available for comparison. 


The response rates for the pilot test samples were 26% for the automatic 
transmission group and 18% for the outside rear view mirrors group. The 
much lower response rate of the pilot test samples may be partly attributed 
to the fact that the questionnaire covered a broad range of disabilities 
and special equipment which many did not find relevant to them. A summary 
of the results of the pilot study is provided in Appendix B. 


3.2 Nature of Questions 


The next two chapters of this report provide the detailed results of the 
hand controls group and the major findings of the assorted equipment group. 
The results are based on a total of 670 responses from the hand controls 
group and 26 responses from the assorted equipment group. 


Frequency tables for both the hand controls group and the _ assorted 
equipment group are presented in Appendix A. It should be noted that the 
total number of respondents for each question varies due to respondents who 
did not reply or for whom the question was not applicable. 


A variety of question structures were used in the survey. Many of the 
questions were closed-ended and the results of these are presented in terms 
of the frequency of responses (both numbers and percentages) to each of the 
alternatives that were provided. Evaluative comments were elicited by the 
use of five-point qualitative scales of level of satisfaction and level of 
interest. The results are presented in terms of the frequency of responses 
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to each point on the scale including the strength of response (e.g. [dis] 
satisfied to very [dis]satisfied) and a "no opinion" or in some cases a 
"not applicable" category. 


Open-ended questions were used frequently in this questionnaire in order to 
obtain as much information as possible, especially in areas that were 
unfamiliar. For example, respondents were asked to describe problems or 
provide suggestions with respect to vehicle design, conversions and 
adaptive driving aids. It should be noted that the response rates for 
open-ended questions, because they require respondents to generate their 
own responses, tend to be lower than those for closed-ended questions. 
Results are presented in terms of the frequency of responses (both number 
and percentages) to the categories that were developed by grouping the 
responses. 


Due to the large volume of data collected, cross-tabulations were kept to a 
minimum. They were carried out only for selected questions and were used 
to provide additional observations which are mentioned in the report. 
Further cross-tabulations are possible and may be considered at a future 
date. 


The results of the study, based on the experiences and views of drivers who 
are currently licensed to drive with special equipment, are presented in a 
descriptive form. The purpose of this survey was to obtain general 
information and qualitative data from the user's point of view rather than 
to test hypotheses. Thus,**noe ‘statisticals ‘tests. were’ \"earried ‘out. In 
observing the data, in addition to looking at the numbers and proportion 
providing responses, it iS important to consider the overall distribution 
Or pattern of results for a particular question and the strength of those 
responses (e.g. very satisfied as compared to satisfied). 


4. RESULTS FROM THE HAND CONTROLS GROUP 
4.1 Profile of Driver 


Before the driving-related needs of drivers who require hand controls can 
be better understood, it is necessary to look at the characteristics of the 
group itself. The design and development of vehicles, adaptive driving 
aids and vehicle conversions demand a knowledge of the nature and extent of 
disabilities which affect the physical ability of these drivers. Efforts 
at policy and planning also require quantitative information on the 
demographic and socio-economic characteristics of the driving disabled 
group. 


ale Nature and Extent of Driving-Related Disabilities 
(Tables A-l to A-12) 


To provide a profile of drivers in the hand controls group, closed-ended 
questions were asked about the type of disability experienced; the part of 
the body affected; the nature, extent and severity of upper/lower body 
limitations; the use of assistive devices; restrictions in neck 
movement; and the effect on balance. 


Eighteen different disabilities were reported by the respondents in the 
hand controls group, the three most prevalent being: paraplegia (503%), 
polio (20%) and quadriplegia (11$%). The nature of the disabilities 
affecting these drivers is such that the majority of respondents (97%) have 
restricted use of their lower limbs and of these, 60% have absolutely no 
function of their legs. Thus, many of the respondents (84%) depend on a 
wheelchair for mobility, 23% require crutches, and 18% require a foot or 
leg brace. 


A further 136 respondents (23%) reported having upper body limitations as 
well, with functional limitations of both arms (79%), although the vast 
Majority (82%) have partial use of the arms. 


Balance was reported to be partly affected by over half of the group (523) 
and totally affected by another 12%. Limited neck movement was reported by 
5% of the 644 respondents. 


AL 2 Demographic and Socio-Economic Characteristics 
(Tables A-13 to A-20) 


Sex Distribution (Table A-13) 


There iS a preponderance of males who are licensed to drive with hand 
controls (74%) compared to females (26%). This difference is large when 
compared to current licensing statistics for Ontario which show a 
distribution in the general driving population of 56% males and 44% 
females. As one means of ensuring that the group of respondents is 
representative of the hand controls driver population in Ontario, the sex 
distribution of the two groups was compared. The distribution of 
respondents by sex in the hand controls group is virtually the same as that 
for the Ontario population of hand controls drivers. 
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Age Distribution (Table A-14) 


The majority of drivers who require hand controls are between the ages of 
25 and 64 years. Compared to the age distribution of the general driving 
population in Ontario, there is a larger proportion of hand control drivers 
in the age range of 35 to 64 years and a smaller proportion in the under 25 
age group. 


Living Arrangement (Table A-15) 


Fifty-five percent of respondents report that they live with their 
spouse/partner, 19% live with relatives, 3% live with their children and 2% 
live in shared or group accommodation. In other words, the majority of the 
respondents surveyed (79%) live with others, 77% in a family arrangement. 
Twenty-one percent of respondents live alone. 


Education (Table A-16) 


Generally speaking, the hand controls respondents are well-educated. 
Approximately 46% have some post secondary education and of those, 6% have 
a post graduate degree. Within the hand controls group, there is a higher 
proportion who have had some college or university education as compared to 
the general Ontario population. 


Annual Household Income (Table A-17) 


Approximately twenty-four percent of respondents have an annual household 
income under $10,000, 24% between $10,000 and $19,999, 20% between $20,000 
and $29,999, 18% over $40,000 and 15% between $30,000 and $39,999. 
Compared co Statistics Canada censtis “data”~ for 1981, the distribution’ of 
income levels of respondents differs from that of the general population in 
Ontario. While there is a Similar proportion of respondents in the income 
bracket of $10,000 to $19,999, there is a smaller proportion in the middle 
income bracket of $20,000 a9 $39,999 and a larger proportion in the under 
$10,000 and over $40,000 income brackets. 


Employment Status (Table A-18) 


Almost half the respondents are employed either full-time (40%) or 
part-time (8%), while another 5% attend school. Of those respondents who 
reported that they do not work (49%), 15% are currently unemployed, 14% are 
unable to work, 16% are retired and 4% are homemakers. QE hes 313 
respondents who are employed, 91% are employed outside the home. More of 
these respondents are employed as compared to the results of a survey of 
physically handicapped persons in Ontario in which about 19% of respondents 
were employed full-time and about 7% part-time (Ontario Ministry of Health, 
HISZ) 


Location of Residence (Tables A-19 & A-20) 


Sixty-six per cent of drivers in the hand controls group reside in an urban 
location, 20% live in a rural area and 14% live in the suburbs. 


THEsMOLSEraDUtiOne of. respondents sby region. reflects the pattern of 
population densities of the five regions of Ontario. Over half the 
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respondents (52%) live in central Ontario, 22% in western Ontario, 17% in 
eastern Ontario, 6% in northwestern Ontario and 4% in northeastern Ontario. 


4.2 Travel and Transportation Needs 


Asi2e Vehicular Access (Tables A-21 to A-23) 


The majority of respondents (96%) have regular access to a vehicle. Of the 
27 respondents (4%) who do not have regular access to a vehicle, the most 
frequent explanation given was lack of affordability (42%), followed by a 
worsening ofadisability (21%). the, lack -of,a: vehicle (21%), tthe high cost 
of insurance (13%) and the inability to enter a vehicle without assistance 
(4%). 


The majority of 668 respondents (84%) own their vehicle while 7% drive a 
vehicle owned by a family member or friend, 6% Share ownership of a 
vehicle, 2% lease or rent a vehicle and 1% drive a company vehicle. Over 
half the respondents (58%) share their vehicle with others which suggests 
that vehicles and driving aids need to be designed to facilitate the use of 
a vehicle by both disabled and able-bodied drivers. 


A 2 ok Modal Choice (Tables A-24A and A-25) 


In order to determine the extent to which various transportation modes are 
used, respondents were provided with a list of five modes of transportation 
- driver of vehicle, passenger in a private vehicle, special transit, 
public transportation and taxi - and were asked to indicate the average 
number of monthly trips they make using each mode. The response categories 
provided were: leet eM DS ee hl ec Oeil ECipSs wa .2) “tO 30) trips, over, 30 
Povose andes not applicable, Six hundred and five respondents use the 
self-drive option, 233 travel as vehicle passenger, 91 use special transit, 
sUmUseetanxt ana l/ use public transit. “Special transit and taxis are used 
by a smaller proportion of rural residents than urban or suburban residents. 


The self-drive option is used more frequently than other modes. 
Forty-seven percent of these drivers make over 30 trips per month, 21% 
between 21 and 30 trips, whereas the majority of users of other modes 
report making an average of one to ten trips per month as: passenger of a 
Vehsec1eatGoIs); ebye Special transite s(-69%) + eby) taxi (932%) u:and.,.by.: public 
Eeansi tay (713). The frequency of trips made by respondents using the 
self-drive option is similar across the province and for urban, suburban, 
Ofaturals areas. 


Respondents were provided with a list of possible responses to see whether 
disabled drivers are forced to drive because they lack alternative 
transportation or whether they choose to. drive. The majority of 
respondents prefer to drive: 38% indicated that other transportation is 
aVailablessbut, theye prefer ,..to,,drive, and),31% reported that no other 
transportation is available but even if it was, they would still prefer to 
drive. A number (18%) must drive because they lack alternative 
transportation. Seven percent of respondents are required to drive as part 
of their job. 
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Another 6% of respondents generated the following reasons for driving: 
other transportation not available at night; alternatives inefficient and 
unreliable; alternatives not convenient; use of other alternatives subject 
to weather; physical disability prohibits use of other transportation 
modes; driving requires less effort and time to reach destination; driving 
for specific purposes such as out-of-town driving, for school, for pleasure 
only, for shopping/personal needs; more relaxing to drive; and provides a 
sense of independence. 


Beas Driving Exposure (Tables A-26 to A-30) 


Eighty-three percent of respondents reported that most of their daily 
driving is within the city, town or village where they live, whereas 17% 
reported that most of their daily driving is between cities. A higher 
proportion of drivers residing in rural areas reported that they drive 
between cities on a daily basis. 


The largest proportion (33%) reported driving between 8,000 and 16,000 
kilometers per year. Compared to an estimate of exposure rates for the 
general © "arviving “population” in’ Canada’~ (Stewart, “*1981),". there’ is’ ran 
Pidrcaciowecmat. cits Group OL*adrsabled™ drivers may drive more "kilometers 
per year than the average Canadian driver. 


The majority of drivers (90%), once licensed, had access to a suitably 
adapted vehicle. Although there was a high variation in responses (S.D. = 
ll years), this group of respondents has been licensed to drive with hand 
controls for an average of 15 years. Over half the respondents (54%) had 
previously driven a vehicle for an average of 13 years (S.D. = 12 years) 
before special equipment was required. However, a significant proportion 
(46%) first learned to drive with special equipment. 


4.2.4 Assessment of Driving-Related Services 


Using a 5-point scale ranging from very satisfied to very dissatisfied, 
respondents were asked to indicate their level of satisfaction with a 
number of driving services. 


Parking (Tables A-31 to A-33) 


Respondents were asked about their level of satisfaction with the 
availability of parking spaces designated for handicapped persons, the 
enforcement of parking provisions for handicapped drivers and the options 
available for parking a vehicle. 


The greatest level of dissatisfaction appears to be with the enforcement of 
reserved parking provisions. Of 634 respondents, 27% indicated that they 
are dissatisfied and 54% reported being very dissatisfied. 


Approximately 51% of respondents expressed satisfaction wtth the 
availability of designated parking spaces for handicapped persons and 48% 
Feporcedmuresatieracti On. alii s question AS ditricure™ to” interpret as “there 
was some confusion as to the meaning of the "availability of designated 
parking spaces". Some interpreted it as meaning the actual number of 
Spaces provided while others linked availability to the enforcement of 
parking provisions (i.e. whether spaces are occupied when needed). 
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For example, a few dissatisfied respondents mentioned that there are indeed 
enough designated parking spaces if able-bodied drivers would refrain from 
using them. 


Approximately 49% expressed dissatisfaction with parking options while 39% 
expressed satisfaction. This question was intended to get views on the 
various parking options available, such as underground parking, street 
parking, etc., but obviously was not detailed enough as indeed a number of 
respondents (11%) indicated that they did not understand the question and 
1% felt that the question was not applicable to them. 


Driving Training Program (Tables A-34 to A-35) 


Respondents were asked to assess both the availability and quality of 
Special driver training programs for disabled persons. With respect to 
availabity of driving training programs, the largest proportion of 611 
respondents offered no opinion (35%) or responded with "Not Applicable" 
(20%) suggesting that perhaps these drivers never took a special driver 
training program. Of the remaining respondents who expressed an opinion, 
21% are satisfied and 7% are very satisfied while 11% are dissatisfied and 
7% are very dissatisfied. 


When asked to assess the quality of special driver training programs, 40% 
of the respondents offered no opinion and 21% did not find the question to 
be applicable. These results again suggest that many did not receive 
Special driver training. Of the remaining respondents, 28% expressed 
satisfaction with the quality of special driver training programs and 11% 
expressed dissatisfaction. 


Professional Assessment of Driving Ability and Needs (Tables A-36 & A-37) 


When asked for their level of satisfaction with the availability of 
professional assessment, many respondents had either no opinion (36%) or 
felt that the question was not applicable to them (17%). From these 
responses, one could infer that these drivers have never received a 
professional assessment of their driving ability or needs. Of those 
expressing an opinion, 29% are satisfied and 18% are dissatisfied. 


Similar results were found with respect to the quality of professional 
assessment with 35% of 606 respondents expressing no opinion and 18% 
finding the question to be not applicable. While a larger proportion of 
respondents (35%) appear to be satisfied with the quality, 12% are 

dissatisfied. 


Licensing Requirements and Procedures (Table A-38) 


Licensing requirements and procedures appear to be highly satisfactory to 
the majority of drivers; 64% indicated that they are satisfied and 17% 
indicated that they are very satisfied. Of the remaining respondents, 6% 
are dissatisfied, 5% are very dissatisfied, 8% expressed no opinion and 1% 
felt that the question was not applicable. 
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Availability of Vehicle Insurance (Table A-39) 


The availability of vehicle insurance is satisfactory to 54% and very 
Satisfactory »sto223. However, of the 20% who expressed dissatisfaction, 
10% are very dissatisfied. 


Provincial Licence Plates for Disabled Persons (Tables A-40 & A-41) 


Provincial licence plates displaying the international symbol of access 
identify vehicles which are driven by, or carry as passengers, disabled 
persons. Vehicles bearing these plates can be parked in spaces reserved 
for disabled persons. These licence plates are issued to any person whose 
mobility is seriously restricted for medical reasons or who requires the 
use of a mobility device. They are also available to persons who regularly 
transport physically disabled persons and are issued without extra charge 
on request. Only self-certification is required for registration. 


When asked whether they are satisfied with these licence plates, 65% 
indicated they are; however, 23% expressed dissatisfaction, 10% offered no 
opinion and 3% indicated that they are not eligible. When asked to give 
their reasons for dissatisfaction, the most frequent were: plates are too 
SasveeLoe Obtain) 71952) solpiates Silabelyetdriver’, astebeing disabled thus, 
endangering personal safety (24%); plates imply a disabled driver requires 
Special consideration when driving (16%); other people don't recognize or 
care (6%); not aware of requirements (4%); not portable (2%); and not 
available where I live (2%). 


Municipal Parking Permits (Tables A-42 & A-43) 


The intent of municipal parking permits is to afford a greater degree of 
mobility to permanently handicapped persons by providing special parking 
privileges. For example, permits may allow for parking in "no parking" 
ZOnese tory up te 24 hoursy oriatyeparcking  metersefor up tto -24shourns* without 
paying. These permits are portable and are usually displayed in the window 
of the vehicle to identify that the vehicle is transporting a physically 
disabled person. Not all municipalities in Ontario provide parking permits. 


Forty-eight percent of the respondents expressed satisfaction with special 
Municipal parking permits, while 26% expressed dissatisfaction, 21% had no 
Opinion and 5% claimed they are not eligible for these permits. In 
response to an open-ended question asking why they are not satisfied, the 
main reasons given were: not universally recognized by all municipalities 


(25%); not available in all municipalities (15%); not aware of special 
Dar kings peLrnitcmr lz) ys police still ticket «vehicle. (1LO0%)s too easy to 
Obbatnanloe el vyande restrict tansmtormneligibillrtey 73s) « Observation of the 


data shows a larger proportion of dissatisfied respondents reside in 
suburban and rural areas than in urban areas. 


Further Comments 


Respondents were given an opportunity to provide further comments on their 
driving experiences. Two hundred and eighty responded to the open-ended 
question, highlighting such issues as parking, driver training programs, 
insurance practices, licensing requirements and procedures, and the use of 


7 : 7 


aie ke saienl ut vesinee ba 

| Pas “er 

os yas #8204 disk as eee sinker tay yaitine ae . 
ibiostalssesih Pabetaqve arty $05 PA) wevendy: ve o), [atsong 

: 4 a 4 ¢ RG. ¥aey snaee 


7 
- ~~ : bras _ ff. 
> 2 Ote-n colon: esbeudl {Pal dan a served eonerht ieronive 7 
_ @ 7 


? ong > Shine) teagan ads Rous sPRth. 2ecalq <0ae)), dd 26a)°9' 


DA J "ce ‘ SAY =P ova fre a ’ } ~¥ rh 
+. gSoho8. al “Dd ge wil ROA earnle 74 Thaieoe col ov. anges 
oe od fag re ees ig e008 =a ‘ es hi Gee is, 
é H ow = OD BAe ws jeri bee fot fi pe 3 3BS)' Veal: hel al: gis] 
tA Cu Lerd* Da isG ) =I ai Sey 5 cele bey of AVR. ¥ iia Paes er y 
ix? ‘ BueES QSE bad Kivoetey £4122] LAS se eity IEG 
uipat get Cea lope : ‘ \ja990: S , . i¢Suc 
vi 
y : sit Cy te BG > vou spr" ho kB 
- als tone a Rib 4 oe: «s iS)! 
Pi Bie 76H. ses | sa) tot re e Si 
! :9 iPegy 7 Sec Jie ne is , pa 
) b 4 t With Seda! iat .(e0t) ageace ad 
é yA be 54 meets 
vi ).2°8 } -IMado a : G y B: gh oe 
rE : y ; 7 73 Ge es z ‘ 2 e 5 4 
(2%) [? ] GF 
ou 
tte Pew oat S1iiIss ONL es Lag. 
: 7 
7¢ 3 at gevqou a b10))m&. OF @ 61 .terpe W569, (Ans ode oo che et ft 
migree 7 eve polhivdtg wm afotatqg Meqqteibner yicpeienres | vr gto, 
: LALEG. Oi fi ‘or ie] FOP ware “a oP | eimeane xzet: ae tyi ye 
iW 2 » 2) ww Fe): asec Roa .¢ 1 PTLGA bl wet Qy 30%. Die .° 
: fi Y O2,e4 12 Vidaveu Oo AR SiGe airs SF Lane) Sear) ..¢g i. ae 
, ie 6 to) 19¢emmiees 24) alot ee tan Ths (SF SETI Bo wis: be 
ae rae 62E700) 9) GRPSA TEQs olown The di ite mie lane, ie 
a To : 
[ a tiw Weblote@ises Oeébov pe aii4bemins aor i re srt er caee 
oH Bee vf me ei3G8rt aire tis HELGA IOAS fo. .¢ leciw aie 7 oe Ru “Ipeiage iz 
iV Ml iegeg- seals FoR vei gape its op Sie yess ¢ an u 7 , hee mOINIGE 
Pio, Sa;sbYaae) ion sie Pedd orlw By ae ig) sadiug ae nears 
‘ Bei imp ise yi Sebiggdse vile a tom) cuDew aT wnkee 
fescson Jue Slewe con «40a se ie. Jiwm Lie na 


(MslsneR. don 4 ul 
ae 2 LP . 
rien Bs os 


«OS eer ned «fP0b) eloditee _ ted deed ef 

- Hs Absasayv y41 rid (at , esigio siplie. , 

: 6 fae eter hogs a be iVeisa seth 50 a 
_ ia sae 


oa 


a : 7 
* , 

: ib. iis Pe: Parrots +. 9 
- ‘Syhes-nelo 4 * 7 
A 


7 


ns SE ake 


gas stations. The following summarizes many of the comments made but does 
not include a large number of single responses: 


- enforcement of parking provisions is lacking (45%); 

- parking spaces are too narrow (14%); 

- discriminatory insurance practices are employed (12%); 

- too few reserved parking spaces available (10%); 

- lack awareness of what driving programs are available (6%); 

- poor location of parking spaces such as those next to high curbs 
(3%); 

- licensing requirements are too complicated (3%); 

- parking spaces are too far from destination (2%); 

- special testing needed more often (1%); and 

- self-serve gas stations pose many problems (1%). 


4.3 Description of Current Vehicle 


cee ad | Type of Vehicle (Tables A-44 to A-46) 


Most of the respondents (79%) in the hand controls group make use of 
standard production cars. The most common type of vehicle driven is a 
passenger car (73%), followed by a van (16%), station wagon (6%), truck 
(3%) and mini van (2%). The most common make of vehicle driven is General 
MGrers (52%) 7" Collowed™ by Ford’ (22%) and” Chrysler’ (19%). Amongst other 
makes of vehicles reported are Hyundai (2%), Toyota (1%), AMC (1%), and 
Honda (1%). 


The average age of all vehicles driven by this group is 6 years. 
Approximately an equal number of respondents drive a vehicle which is less 
than 6 years of age as drive a vehicle which is over 6 years of age. Based 
on information provided by Statistics Canada (Household Surveys Division, 
personal communication, September 23, 1986), the average age of vehicles 
currently being driven by the general driving population is estimated to be 
5.8 years for personal-use passenger cars and 6.3 years for personal-use 
Vans - andy lrght ’®trueks. These estimates are derived from the Fuel 
Consumption Survey and are subject to certain limitations. Given that 
disabled drivers may suffer greater inconveniences should their vehicle 
break down, it may be noted that about 16% drive vehicles which are ten 
years or older. The expense of installing adaptive driving aids or of 
converting the vehicle both in terms of time and money may be a 
consideration for keeping a vehicle. 


AeSed Access to Vehicle (Tables A-47 to A-49) 


Approximately 64% of 506 respondents who drive a car reported driving a 
two-door model as opposed to a four-door model (36%) while 80% of the 130 
respondents who drive a van have sliding side doors as opposed to swing 
doors (20%) in their vehicle. 


Over half of all the vehicles driven have a bench (27%) or split bench 
front seat (27%) while a number of vehicles (42%) have bucket seats. Only 
5% of the 541 wheelchair users drive from a wheelchair. 


AS oes Factory Options (Table A-50) 


Vehicles driven by the hand controls group are equipped, on average, with 
seven factory options. The standard deviation for this average is 3. The 
seven most widely used options are: 
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automatic transmission (99%); power steering (96%); power brakes (953%); 
adjustable seats (73%); rear defroster (73%); remote, adjustable left 
outside mirror (56%); and air conditioning (40%). 


4.3.4 Cost of Vehicle (Tables A-51 to A-54) 


The reported prices paid for a vehicle ranged from as low as $100 colvlas 
high as $36,000. When the data were grouped, the largest proportion of 
vehicles (33%) cost between $5,000 and $9,999 followed by 28% between 
$10,000 and $14,999, 20% under $5,000, 14% between $15,000 and $19,000, and 
4% $20,000 or more. 


When asked if they had received any mobility allowance or financial 
assistance to purchase and/or convert their vehicle, the majority (75%) 
checked no, 23% yes and 2% not applicable. A list of four main sources was 
provided - government agency, private insurance, private sources (i.e. 
familys CEUStea fund )s,ande other (4.6... senvice clubs, «community «service 
Organizations). Of the 23% who did receive some financial assistance, 69% 
received assistance from a government agency; 16% from a service club or a 
community service organization; 14% from private insurance; and 10% from 
private sources. Under government agency, some respondents noted 
Department of Veteran Affairs, Worker's Compensation Board and the Ontario 
provincial sales tax rebate. It may be possible that not all respondents 
reported the Ontario provincial sales tax rebate, which allows a 
permanently disabled individual to claim a refund of 7% for the tax paid on 
a vehicle, as financial assistance from a government agency. 


Respondents were asked how much it cost them to purchase vehicle insurance 
in 1985. The average price reported by these drivers for vehicle insurance 
in1985.was $579 with a variation as indicated by the standard deviation of 
$422. Reported rates ranged from $170 to $4,400. [Ly should be noted (that 
this average includes reduced rates paid by drivers who use their vehicle 
for only part of the year. Thus, the average may include six-month rates 
due to the fact that rates were only adjusted when respondents indicated 
that they were reporting for a six month period. 


A number of respondents (8%) paid over $1,000 EGrystheisis2985, vehicle 
insurance. Two-thirds of these drivers were between 16 and 34 years of 

age. Based on inSurance figures, the average 1985 insurance rate paid by 

we general driving population in Ontario is estimated to be approximately 
461. 


4.3.5 Assessment of Vehicle Design (Tables A-55 & A-56) 


Fifteen percent of 631 respondents said yes to a question which asked if 
their vehicle has design features which fail to meet their needs or enable 
them to drive safely. When asked in an open-ended question to describe 
these features, the following were noted: 


- not enough room behind driver's seat often resulting in torn 
upholstery from putting a wheelchair into the back seat (163%); 

- foot-operated controls such as for the dimmer switch (113%); 

— poor plocation..of }isecondary scontrols such as windshield Wipers, 
headlights, etc. (11%); 
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- access problems due to centre console, gear shifts and humps (58%); 
- difficulty moving seats because tracks are too short (5%); and 

- lack of leg room (3%); and 

- poor wheelchair lock system (2%). 


Other individual comments included: vehicle doesn't meet requirement for 
lift; vehicle too high off ground; larger windows needed; trunk too small; 
seat belts are strangling and difficult to locate and secure; seats are too 
low; vinyl seat covers are required for sliding across the seat and under 
steering wheel; bucket seats needed for support; and steering column too 
short. 


4.4 Vehicle Conversions 


For the purposes of this study, vehicle conversions refer to any structural 
modifications of a vehicle required for the installation of a power pan, 
wheelchair channels, raised roof, dropped floor or raised side door. 
Respondents were provided with a list of these conversions and were asked 
to put a check beside those which had been made to their vehicle and those 
with which they had problems. Respondents were then asked to describe 
these problems. 


4,421 Nature of Vehicle Conversions (Tables A-57 to A-61, A-69) 


A total of 55 respondents (9%) reported that their vehicles had been 
Structurally converted in one or more of the following ways: raised roof 
(66%), power pan (15%), wheel channels (15%), raised side door (11%), and 
dropped floor (4%). A few reported minor structural conversions such as 
changes to the dashboard, the installation of a window in the sliding side 
door and rebuilt driver's seats. One respondent removed the centre console 
because it made entry into the vehicle difficult. 


Of the vehicles which were converted, the largest proportion were Ford vans 
(35%) followed by GMC vans (25%), Chevrolet vans (15%), passenger cars 
(16%), Dodge vans (7%) and station wagons (2%). 


Ninety-three percent of vehicles were converted in Ontario, while 8% were 
converted in the United States. Over one-third (35%) of the vehicles 
converted in Ontario were modified in Toronto. Vehicles were converted by 
companies specializing in vehicle conversions (76%), dealerships (153%), 
licensed auto mechanics (8%), personal contacts (6%) and others (83%). 


Many of the vehicles (79%) were new when they were converted, 13% were 
between one and three years of age, 6% were four to five years old and 2% 
were over five years old. 


4.4.2 Cost of Vehicle Conversion (Table A-62) 


The average price paid to have a vehicle structurally converted was 
approximately $7,000 (Se .= $5923) with reported prices ranging from $300 
fFOrna ‘seat conversionssto $25,000 for a power pan and raised roof. The 
average price paid by respondents for a vehicle which has been converted 
and is equipped with adaptive driving aids was $2i9123 CS Dees $14,076), 
reported prices ranging from $8,800 to $40,000. 
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While the average 1985 vehicle insurance rate was approximately $579 For 
the hand controls group as a whole, the average price paid for insurance by 
persons driving a structurally converted vehicle was $903 (S.D. = $658). 


When asked if they had received any mobility allowance or financial 
assistance to purchase and/or convert their vehicle, approximately 50% of 
the 55 drivers who had their venicles structurally converted said yes. 


Given a list of four main sources - government agency, private insurance, 
private sources and other organizations such as service clubs or community 
service organizations - the majority (78%) indicated that they received 


assistance from a government source. A few respondents mentioned under 
government agency the Worker's Compensation Board, Department of Veteran 
Affairs and the provincial sales tax rebate on vehicles. Approximately 15% 
received some assistance from organizations such as_ service clubs or 
community organizations and 7% received aid from private sources such as 
the family. One respondent received money from a private insurance plan. 


4.4.3 Reported Problems (Table A-63) 


Of the 8 respondents whose vehicles have power pans, two reported 
electrical problems and one respondent noted that not only was the power 
pan not absolutely level with the floor but the activating rod had been 
bent twice. 


Five of the 36 respondents who have a raised roof reported problems: four 
with respect to leakage and one with an inability to park indoors (l). 


Two of the six respondents who have raised the side doors of their vehicle 
reported problems such as the doors not shutting properly and the poor 
adjustment of the door causing leakage. 


Three of eight respondents who had wheel channels put in their vehicle made 
the following comments: due to the width of the wheelchair there were 
problems with setting channels properly; difficulties arose in obtaining 
proper height for driving vision while accommodating wheelchair footrests; 
and wheel channels were too narrow to allow front wheelchair wheels to 
rotate in their casters when backing out of the channels, thus causing them 
EO, Jam. 


4.4.4 Assessment of Vehicle Conversion (Tables A-64 to A-71) 


Respondents were asked to rate a number of aspects dealing with Structural 
conversions on a scale ranging from very satisfied to very dissatisfied, 
Ine Udi NG seo NOs OD LiToOns POINte When, respect: to, .their .~perception .of the 
safety of the vehicle conversion, 52% of respondents reported that they are 
Satisfied and 40% very satisfied. Six percent reported that they were 
dissatisfied. 


Although most respondents reported that they are satisfied (46%) or very 
Satisfied (27%) with the service and maintenance of vehicle and parts, 14% 
indicated that they are dissatisfied and 10% are very dissatisfied. 


The quality of work involved in the structural conversion was perceived to 
be highly satisfactory by respondents; 47% are satisfied and 31% are very 


satisfied. However, 14% are dissatisfied and 6% are very dissatisfied. 
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The availability of contractors for vehicle conversions would appear to be 
somewhat limited. Thirty-three percent of respondents indicated that they 
are dissatisfied and 28% are very dissatisfied with the availability of 
contractors. On the other hand, 22% reported that they are satisfied and 
6% are very satisfied. 


The time required to arrange for the vehicle conversion was reported to be 
satisfactory by 48% and very satisfactory by 6%. However, 26% are 
dissatisfied and 14% are very dissatisfied. With respect to the time 
required to complete the structural conversion, 45% are satisfied, 6% are 
very satisfied, 29% are dissatisfied and 12% are very dissatisfied. 


There is apparently a lack of information on structural conversions as the 
majority of respondents expressed dissatisfaction; 35% are dissatisfied and 
25% are very dissatisfied. Of those who expressed satisfaction, 25% are 
satisfied and 6% are very satisfied. 


Over half of the respondents (59%) expressed dissatisfaction with the cost 
of vehicle conversions; 20% are dissatisfied and another 39% are very 
dissatisfied. Twenty-two percent are satisfied and 7% are very satisfied. 


4.4.5 Suggestions for Improvement 


Ten people provided the following suggestions in response to an open-ended 
question asking how vehicle conversions can be changed or improved: higher 
roofs in mini vans (9); lower drive shafts to create lower floors (5); flat 
floors (2); stabilizer bar in front suspension (1); disability package for 
vans at a discount (1); and extra leaf springs on the side of the van where 
the lift is located to prevent sagging (1). 


4.5 Adaptive Driving Aids 


An effort was made to identify the driving aids currently used, the number 
of drivers uSing these aids, the problems associated with this equipment 
and a user's assessment of a number of features related to adaptive driving 
aids. Adaptive driving aids, for the purposes of this study, were grouped 
Pecurarig (tO thelr function “as follows: acceleration/braking aids, 
steering aids, vision aids, control lever aids, safety aids and entry/exit 
aids. Respondents were provided with a complete list of driving aids under 
each of these categories and asked to put a check beside those which they 
use and those with which they have problems. They were then asked in an 
open-ended question to describe these problems. 


(elope Usage of Adaptive Driving Aids (Tables A-72 to A-78) 


Acceleration/braking aids are the most widely used, as reported by 608 
respondents. Ranked in terms of number of users, the next most frequently 
used types of aids are vision aids (344), safety aids (234), steering aids 
C2Ua) 2 CONLTOls lever. a10s (200), and entry/exit aids (166). 


7 ae 
esteas <> a rom 


ci et imegs Binay eiasemG — sat on 
nr 4 a : ape baonees Se Sree? &) oye ive. peat iw é 
, j y ‘ Tye 4ahy ne iq 4% apa vote oes ris. Lips teak 


ixa yoto sega pes yards” GR Fre sas0 out oi esuet: 


' -ted} a 70 ym : 


- : an , ae 
| where Pe ee Tee ee 


: 7 >* - Pe oe 1) 
‘ 7h hy J r »@ oe +s Od |e pect ef Pua ? A 
' 
>/>* t : Ww e abs) ‘A stat? ra¢q + it <9 Ww 4 «2 @ 
: "i 
7 4-4 % 
i ra e778 er, yi er peas om i ’ yd 
- » 
ianhd vied out B5c See Wel? t ius ew! 
" 
! ; a 7oe ; @ 
ae Lawn? te RO. 
. oe ‘ 9 k ‘ ¢ } ) 
ih . nn] Fe aS te j . 
- - > = ad Oy 
xt f ae7e - - 
. ¥ bi 
i | cS4 i ) é eit 
= Wd : ¢ jeg 
: ‘ Cie 7 : et STE 
5 + d 6 ( j ‘ * * { 
é 
4 ? i 
2 ‘ — i 7 =) ( 
+ j 
i? v ? MU -_ a ‘ ’ e 
> rn v4 | é ee te ) V 
y : “ DiLjoe% 
i mis i { } { Ji 
t 10 } ! tae 
f 
cy i + 
' 
s > cA . ue z t 
* 7) 
i { 4 } ’ « I MN j [ } 
Jj j ry i 5 : : : el ae | +4 , 7 +4 
? j 
i ‘ =. : Je poeouuy & sip | 
we a a 
7 a ‘ j ie. , pve , 
ll Dat fm * , t re ; t0>3 “ ‘ 
vat * ‘ f et a Py 
. if univ: 3 Stal Sued» we ety 3 
.? Mag ’ oe rs 4 Sa hand: 60 ua } 24 nig 25 
Phebe J : B ti a pis Ven uw 75: ove Al . iy 
iy oi es Py ! > fe = 
7 ' {=A of Sved* cedar) Shia onsy! agiscapad’ “6 
7 . 


—_ “gr io Peseuces «ab (fee YIebt. Ing 7) nl ie dif das ¢, at ‘aieieg 1A 
= . gis: s ¢pom seen bar a swe 79 = Birt i id adnan ; Sean ca nty as 
AY ur é ‘i SRIF ag" e9gys 
; a | , et '« ‘ ime 6 4 a P vg oe aie a nie 3 ae 

.t44 . aw hey, > wre. 
- mo i kl a i593 


es sat 


ae ote 


Acceleration/Braking Aids 


Acceleration/braking aids are generally required by drivers who have 
restricted use of both legs. These aids enable the driver to perform many 
driving tasks manually. Of the 608 respondents who reported using 


acceleratron/vraxang” aids, »'most’*/(97%) \-use ) hand’¥*controls — for * manual 
acceleration and braking. Other aids mentioned include: parking brake 
extension lever (13%); reduced effort acceleration/braking (7%); electric 


Parkingubrakes, (2¢)segqear setector on floor (€1%)3:hand clutch control (1%); 
and left-hand gear selector (1%). 


Vision Aids 


Over half of the drivers who have regular access to a vehicle reported the 
use of vision aids. These aids are required when a driver has limited neck 
Or upper body movement. Of the 344 respondents who use vision aids, the 
most widely used is that of the left side-mounted convex rear view mirror 
(65%), followed by: right side-mounted convex rear view mirror (56%); full 
range rear view mirror (45%); and dual mirrors (35%). 


Safety Aids 


Two hundred and thirty-four respondents use one or more of the following 
safety aids: safety torso restraint or chest harness for those who have 
poor balance (60%); two-way radio (50%); fire extinguisher (19%); 
power/manual wheelchair restraints (9%); and car telephone (5%). 


Steering Aids 


Two hundred and five drivers reported that they use steering aids which 
assist persons with limited upper body movement. The steering aid most 
widely used is the steering spinner (85%), a device which enables a person 
with one arm to drive. tt’ is also’ helpful for’ drivers ‘with \a ‘weak grip. 


Other steering aids reported to be used are: reduced effort steering 
(19%); steering column extension (8%); modified steering wheel (8%); 
steering column adjuster (6%); emergency steering backup (4%); and 


horizontal steering (1%). 
Control Lever Aids 
Difficulties are often encountered reaching for and/or manipulating 


secondary controls such as wipers, headlights, dimmer switch and turn 
Signal. Of the 200 respondents who use control lever aids, the most common 


is the remote dimmer switch (72%), followed by: remote secondary controls 
for wipers, horn, etc. (48%); right side turn signal (10%); centre or door 
console (9%); gear selector extension lever (4%); keyless ignition (3%); 
dashboard extensions/rings (3%); powered gear selector (2%); and remote 
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Entry/Exit Aids 


Various aids to assist in entering or exiting a vehicle were reported by 


166 respondents, including: AULT OMatioe m1 Ets (62%) 35 salibomatic aswing sor 
Sliding suoors:..(52%)s. transfer aids such as a sliding board: (28%); track 
seating (21%); remote control door/lift (19%); removable insert boards to 
assist in stowing the wheelchair behind the driver's seat (8%); and 


removable seat base (7%). 


42562 Reported Problems (Tables A-73 to A-78, A-110) 


Problems reported with adaptive drivings aids were grouped in one of the 
following categories: equipment failures; operational difficulties; 
equipment interference with the body; equipment interference with the use 
of secondary controls; lack of qualified installers and maintenance/repair 
services; and poor material construction. Of the 287 problems reported, 
most (46%) were equipment failures such as part breakage, mounting 
failures, and electrical problems. Other problems relate to operational 
difficulties (19%), equipment interference with the body (15%), lack of 
qualified installers and maintenance/repair services (14%), equipment 
interference with the use of secondary controls (5%) and poor material 
construction (2%). A description of all the specific problems that were 
reported with driving aids is provided in Table A-110. 


The following sections describe the nature of the problems associated with 
hand controls, automatic lifts, steering spinners, automatic doors, safety 
torso restraints/chest harnesses and right side-mounted convex rear view 
mirrors. These were the driving aids for which most problems were reported. 


Hand Controls 


Sixty-eight (12%) of the 608 users of hand controls reported problems with 
their equipment. Thirty-two noted equipment failures such as: broken 
cotter pin which resulted in the total loss of acceleration; snapped or 
broken cables; broken main bolts; and too much slack in controls requiring 
considerable movement on the driver's part which is dangerous for those 
With poor balance. One respondent noted that the accelerator stuck causing 
him to roll the vehicle into the ditch. 


Twelve respondents reported that they bang their knees while driving or 
While entering/exiting the vehicle because hand controls are bulky and 
usually extend below the steering column. 


Equipment interference was noted by 10 users who reported that hand 
controls interfere with the operation of secondary controls such as 
Windshield wipers, headlights and cruise control. 


Operational difficulties were noted by 11 respondents and include problems 
related to being able to brake and accelerate simultaneously and the fact 
that secondary controls are difficult to use because one hand is on the 
steering wheel and the other is occupied with the hand controls. 
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Eleven respondents reported the lack of qualified installers and 
maintenance/service to be a problem with hand controls. At the end of the 
questionnaire, 3 respondents provided unsolicited comments concerning the 
need for the inspection and approval of hand controls and their 
installation. 


Automatic Lift 


Tivecy 9 (29% )) sor. the §103° users? reported “problems with their atttomatic 
lifts. Equipment failures were noted by 14 respondents and included broken 
cables, broken chains, electrical problems and freezing of the lift in the 
Winter. One respondent commented that the lift had actually dropped to 
ground level twice with a person aboard. The persistent problem of lack of 
qualified installers and maintenance/repair service was again noted by 5 
respondents. 


Steering Spinner 


Twenty-three (13%) of the 175 drivers who require steering spinners 
reported problems. Twelve respondents reported equipment failures, such as 
the steering spinner falling off during turns. Others who share their 
vehicle with able-bodied drivers reported that the constant removal and 
reapplication has actually altered the shape of the steering wheel. 
Comments from a few respondents indicate that plastic steering columns are 
not substantial enough for either hand controls or steering spinners. 


Three users reported that the steering spinner has a tendency to catch on 
clothing. In terms of interference with secondary controls, one respondent 
reported that the knob on the bottom of the palm grip can lock steering 
wheel against hand controls. 


Five respondents reported operational difficulties such as the steering 
Spuinet se DeINGeeCitrICulia tOueGfip: and, theindifficiuity .of removing \and 
reapplying the steering spinner. 


Automatic Doors 


Twenty-two (26%) of the 86 users of automatic doors reported problems. 
Most (12) experienced equipment failures with automatic doors such as 
broken chains, broken L-bars for holding sliding doors straight, faulty 
Wiring and freezing in the winter. The problem of lack of qualified 
maintenance/repair services was noted by 5 respondents as was the need for 
frequent service (2). 


Safety Torso Restraint/Chest Harness 


Twenty-one (15%) of the 140 drivers who reported using a safety torso 
restraint or chest harness have experienced problems. A number of 
respondents claimed that this safety aid is too restrictive (17) and, as 
such, can pose a driving hazard (2). 
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Right Side-Mounted Convex Rear View Mirror 


Fourteen (7%) of the 193 drivers who use a right side-mounted convex rear 
view mirror have experienced problems associated with: GLELAcuULtIes: in 
reaching or adjusting the passenger side mirror while driving (6), 
difficulty in judging distance (7), freezing of the mirror in winter and 
the need for longer mirrors (1). 


pia yee Price of Adaptive Driving Aids (Table A-79) 


The average price paid by drivers in the hand controls group for adaptive 
driving aids was approximately $985 (S.D. = $1,911). There was a wide 
VabLacron. In tnes: prices “reported ,;/*-rrom $5 to $20,000. The largest 
percentage of respondents (46%) paid between $251 and $500 followed by 36% 
who paid between $5 and $250. 


pho Salt Purchase and Installation of 
Adaptive Driving Aids (Tables A-80 to A-83) 


Seventy-six percent of respondents purchased their aids in Ontario while 
13% purchased aids from other provinces such as British Columbia (10%), and 
12% from the United States. The largest proportion (39%) purchased their 
adruse in slLOLonco. It may be noted that thirty-five respondents conveyed 
that their adaptive driving aids are homemade, customized fabrications. 


Approximately 37% of the respondents had their adaptive driving aids 
installed by the vendor, 31% chose a mechanic, 20% used a personal contact, 
8% selected the equipment manufacturer and 10% installed the driving aids 
themselves. 


The majority of respondents (79%) feel that the driving aids they currently 
use could be readily disassembled and reused if they were to purchase 
another vehicle, 12% do not feel they could be reused and 9% do not know. 


4.5.5 Assessment of Adaptive Driving Aids (Tables A-84 to A-92) 


Respondents were asked to use a scale ranging from very satisfied to very 
dissatisfied, including a no opinion point, to assess several aspects 
related to adaptive driving aids. 


When asked about their perception of the safety of adaptive driving aids, 
43% of the respondents reported being satisfied, and 51% are very satisfied. 


Although thirty-eight percent of respondents are satisfied and 37% are very 
satisfied with the service and maintenance of equipment, 11% are 
dissatisfied and 3% are very dissatisfied. A Slarger “proportionweorerural 
residents as compared to Suburban~ and urban residents indicated 
dissatisfaction, 


The quality of installation was viewed to be very satisfactory by 48% and 
satisfactory by 43%. Five percent indicated that they are dissatisfied and 
2% indicated that they are very dissatisfied. 
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Respondents expressed dissatisfaction with the number of qualified 
installers available; 27% are dissatisfied and 20% are very dissatisfied. 
The proportion of respondents expressing dissatisfaction does not appear to 
differ across the province or by type of location. 


The time required to arrange for the installation is satisfactory to more 
respondents than unsatisfactory; 46% are satisfied and 21% are very 
satisfied. However, a number are dissatisfied (11%) or very dissatisfied 
(8%). 


More respondents expressed satisfaction than dissatisfaction with the time 
taken to install adaptive driving aids; 50% are satisfied and 24% are very 
satisfied. Approximately 10%, however, are dissatisfied and a further 6% 
are very dissatisfied. 


Twenty-seven percent of respondents are dissatisfied and 23% are very 
dissatisfied with the availability of information on adaptive driving aids. 
Respondents were provided with a list of possible sources of information 
and were asked to indicate where they had obtained information on the 
available conversions or adaptive driving aids best suited to their driving 
needs. Forty percent indicated that they obtained information from 
personal contacts such as friends, 31% from professionals, 22% from special 
Organizations, 17% from manufacturers or dealers, 16% from magazine 
articles and brochures, and 2% from exhibitions. 


Twenty-one percent of respondents reported that they are dissatisfied with 
the price of driving aids and another 28% are very dissatisfied. A number 
of respondents, however, are satisfied (32%) or very satisfied (10%) with 
the price. 


4.5.6 Suggestions for Improvement 


When asked in an open-ended question for suggestions on how driving aids 
Cane be ‘improved, 115 .Ci8%).. of) the,.670. hand,» controls. drivers. provided 
comments such as the following: 


- reduce prices (36%); 

- hand controls should be more compact and more secure (28%); 

- more information is needed about adaptive driving aids (21%); 

- hand controls should be a factory option (20%); 

- secondary controls, such as dimmer switch and wipers, should be 
located on a secondary control stalk on the steering column (8%); 

- hand controls should be portable (7%); 

- inspection and approval of the installation process and the driving 
aids themselves is needed (3%); and 

- specialized garages should be available for servicing and repairing 
adaptive driving aids (3%). 


Individual comments were also noted as follows: standardize hand controls 
and steering spinners so that they can be adapted to any make of venicle; 
driving aids should be available at auto stores instead of importing from 
the U.S.A stricter “Standards for quality “control of construction and 
installation of lifts are required; standards for wheelchair restraints 


fs . ’ - a; ; idee rr 7 4 
PIXE a? ee Ti. isl — : 
may. aise IGP RI 2070 

WY ee oa aehae, ee 


waa) 1) ysOsonsebeae ah cae | wh Apresie (CF 445 ges Smee” BHT 
yiat ' eam -91f- G56 Aaj SeL icfoape > ! ern nat. e108 
mei feetseein (oop 36 It ami del save lb. o> “saeun & .jeeaweh Cecily 


19 wt Se OOLSERPR ieee OESF Rai Melogabe Eaesten S1nebh ogee) | ey 

140 die ahi Peters axe at wae ic lne(sy cagane (fae Om aed 

rt 380/09 -A Bis RAPS ORES SE. Yeon 6a were PRC) bed ig hy 
Peorlel qecaid eg ae 


“v. 02.98 ctiee terre loneays oe s4gsbitekty 40. tepses aor eesyad 


tOfe Grete’ Se ees HO WOLteaetel fo wil S: , 42 16 ai si Tis ba) fericee 

7) 3é026cat Bo! Saeed ew Tees 3 a) ra sine ‘ bivete az of + tabbniogys 

+ pa PI oeS fer je ii Ben Wan? 829hs acetone. vy, OyFae te ay 
eaivash. platayphg he? iis ieedg aihis mash 1)> 4V laefoe Seo. Srerp evans simtetns 


6 nob dain Pogrey Lehikihn vee 4 671 Pesgtay ot WapIweg ‘va 169 (abeen * 
fay | mesae bey p9 MER 1 SERN eT a’. be (ones i op Con™ 2 Pelee Lahey - 
jrtetem 607. 822. OITA Ge Goeslavetifia aor gi eof teR hep Te 
| . olobpatiane e909 OS DAK. Se dE . 24412 ea(cizos 


five oe (BASES: 3m yas Jey Getioga) <ypAesyolass Je i4)299) SAoS eee 
bil, 1 else oosull Wasviese SSF Whee s Toe otic bel 15 Bee wae 
pofe §46)) elt lags Tae7. Wh lett be,aerts« a a i Ni 4@2 0 oGhGge 2) 34 

Sdsag eas 


Jiemevooqat act waolsesppre, GLE, h 


2h./8. paiveit on ae Anbar tr 5 3 nel ase Goligie-nege Jip fi beses nee 
Pahivetg, eheveat aicssna> ac O's aia Ie; (eelh 6.1 ,oevorgnin se ney, 
yyiwasec Gg Be = Que) e2nehipS 


LneIes Geoseg eluppss 

a eat si Fryode Los! wines + ; 
MON-As wy ESD Ui 31201 < ¢ 

2: ‘sie ia 


siwoe j. S70993 6, 
(fis) shir“ 


ta Divvia pereuin 
nt id = ‘ 
eivaah adi, 8 abe Tee) Sr es : 
diet la 
ais Sel ms . disse oF Hse 


op i © 


« Pe ore eee ao 


by 


od ele} LS 


are required; stronger motor and chain should be used for automatic 
doors; a device is needed to load and unload folded wheelchair; a better 
harness system should be developed; seats should be able to be raised and 
lowered to a greater extent; a left-foot gas pedal that doesn't need to be 
bolted to 'the £i00r and*® has’ more “direct “throttle “linkages should’ «be 
developed; and secondary controls should be electric. 


4.6 Future Vehicular Needs 


4.6.1 Preferences for Future Vehicle (Tables A-93 to A-97) 


Respondents were provided with a number of vehicle design features and 
options and were asked to indicate the vehicle they would prefer if they 
were in the market to buy. With respect to size of car, six categories 
were provided. Many reported a preference for larger size vehicles; 31% 
indicated a preference for an intermediate size car, 20% a large size car, 
20% a regular van and 13% a mini van, while 11% reported a preference for a 
compact car and 3% a subcompact car. 


When asked to choose between a two-door and a four-door model car, 65% 
indicated a preference for a two-door car and 35% a four-door car. Of the 
238 individuals who would prefer to buy a van, when asked to choose between 
Sliding and swing doors, 79% expressed a preference for sliding side doors 
and 21% for swing doors. 


With respect to the four types of driver's seats provided, almost half the 
respondents (49%) indicated a preference for bucket seats while 24% prefer 
split bench seats and 17% prefer bench seats. Some expressed an interest 
in a swivel seat to aid entry and exit (4%). Approximately 12% of the 541 
wheelchair users indicated a preference to drive from a wheelchair. AS 
noted earlier, only 5% of wheelchair users currently drive from a 
wheelchair. 


When asked in an open-ended question what factory options would be 
preferred, those most frequently noted were: power steering (73%), power 
brakes (70%), automatic transmission (47%), cruise control (42%), power 
windows (40%), and air conditioning (39%). Factory options suggested by 
some respondents include: intermittent wipers; rear window washer and 
wipers; and side window defroster for vans. 


The adaptive driving aids reported as being preferred for a future vehicle 
by 428 respondents in response to an open-ended question are: hand 
controls (93%), automatic lift (16%), steering spinner (10%), secondary 
controls, stock-mounted (4%), electric emergency brake (4%), and remote 
dimmer switch (4%). 


In responding to an open-ended question asking what vehicle conversions are 
preferred in a future vehicle, 47 respondents mentioned the following: 
aucomatia™ Inte. (Sls) wansed= roof £+(45%))e" powerpcpand (152) ,f) wheelchair 
restraints (9%); "dropped floor (4%)', \raised* Side doors (4%), raised) <seat 
(2%), wheel channels (2%) and powered seat track (2%). 
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4.6.2 Vehicle Design Considerations (Table A-98) 


Respondents were provided with a list of 8 vehicle design features and were 
asked to indicate which would be the three most important to consider when 
choosing another vehicle. A number of respondents did not rank order their 
choices or checked off more than three and as such the results are 
presented in terms of the the number who selected a particular feature: 
ease of entry and exit (73%); size of vehicle (42%); head and leg room 
(36%); wide doors (32%); seats (32%); appearance (30%); accessible storage 
Space (22%); and height of vehicle (15%). Other comments (9%) pertained to 
fuel economy, reliability, price, capacity to fit hand controls, and ease 
of handling vehicle. 


The following improvements for the design of future vehicles were offered 
by 158 respondents in response to an open-ended question: increased room 
in the rear seat to accommodate the storage of a wheelchair (23%), wider 
doors (20%), elimination of centre consoles (17%), factory installed swivel 
seats (15%), and increased head and leg room (13%). In terms of factory 
options, recommendations were made for intermittent wipers (8%) and rear 
Window washer and wipers (8%). 


Aes Price Considerations (Tables A-99 to A-102) 


An effort was made to determine the price drivers would be willing to pay 
for the vehicle they had described as being their preference if they were 
intithes markets sto buy. Using the six categories provided, the largest 
proportion of the 635 respondents (44%) reported that they would be willing 
to pay between $10,000 and $14,999 for their next vehicle. Twenty-three 
percent indicated that they would be willing to pay under $10,000, 22% 
between $15,000 and $19,999, 7% between $20,000 and $24,999, 3% between 
$25,000 and $29,999 and 2% $30,000 or more. 


As noted earlier, 12% of the 541 wheelchair users when provided with a list 
of possible driver's seats (i.e. bench, bucket, wheelchair) expressed a 
preference for driving from a wheelchair. When asked if they would be 
Willing to pay an additional amount to have a car which could be driven 
from a wheelchair to which level access would be possible without the use 
of a lift, 34% of 464 respondents indicated that they would. Forty-six 
percent indicated that they would not be willing to pay an additional 
amount and 20% do not know. 


Wheelchair users were then asked if they would be willing to pay an 
additional amount for a van which could be driven from a wheelchair and to 
which level access would be possible without the use of a lift or the need 
to raise the roof. Slightly more respondents expressed an interest in this 
option; 41% of 439 respondents would pay an additional amount while 41% 
would not and 18% do not know. 


Given a number of catagories, 25% of respondents reported that they would 
be in the market to buy a vehicle within two years, 23% within three years, 
19% within one year, 19% within four to five years and 14% in over five 
years. 
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4.6.4 Potential Self-Drive Options (Tables A-103 to A-106) 


Respondents were asked to indicate how interested they might be, using a 
five-point qualitative scale, in the following options assuming that they 
were in the market to choose another vehicle, the options were available, 
and the costs were reasonable to them: 


Option l1 -- A vehicle that would meet their driving needs and would 
not be identified as a vehicle for disabled drivers. 


Option 2 -- A standard production vehicle which could be produced in 
thestutire, esucheasmantelectricicar,; fomelocal urban use only. 


Option 3 -- Shared ownership of a vehicle adapted to meet their 
driving needs. 


Option 4 -- The rental or leasing of a vehicle adapted to meet their 
driving needs. 


Using an open-ended question, respondents were asked for any comments on 
the above options. 


Respondents expressed a very strong interest in owning a vehicle that would 
meet their driving needs but would not be recognized as a vehicle for 
disabled drivers. Twenty-eight percent are interested and 43% are very 
interested. Reasons for interest include the importance of not being able 
to label a driver as disabled for personal safety reasons and the implicit 
assumption that hand controls would be factory installed. A number, 
however, are not very interested (14%) or not at all interested (10%), some 
citing the following reasons: identification of a vehicle as belonging to 
a disabled person is very important for parking purposes and in emergency 
Situations. 


THEM OpLiOns Of ay standard production. vehicle, such as an electric car for 
local urban use only, is not of interest to about 61% of respondents. 
Twenty-seven percent of respondents indicated that they are not very 
interested and 34% are not at all interested. Reasons given for lack of 
interest included: the need to purchase a second vehicle for highway use, 
the restricted use of the vehicle for urban versus rural areas, and the 
difficulty of having to charge the vehicle at various points. Although the 
largest proportion of respondents appeared uninterested, 23% are 
interested, 10% are very interested and 6% have no opinion. The largest 
proportion of respondents who expressed interest are urban dwellers. 


Little interest was expressed in the shared ownership of a vehicle. Twelve 
percent are not very interested and 66% are not at all interested due to 
the difficulties associated with shar.ng a vehicle such as different 
driving habits and schedules. On the other hand, 10% are interested and 6% 
are very interested. The proportion of interested respondents is larger 
for those living in shared or group accommodation, for those having an 
annual household income of less than $10,000 and for those unable to work 
Or currently unemployed. 
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The option of renting or leasing a vehicle adapted to meet their driving 
needs is of interest to 43% of 586 respondents. Twenty-four percent are 
interested and 19% are very interested. Comments in favour of this option 
included: important as an emergency vehicle when car is being serviced or 
repaired; beneficial for travel and vacation purposes; and more affordable 
than owning a vehicle. The proportion of interested respondents is larger 
for those residing in urban areas and for those between 25 and 34 years of 
age. On the other hand, 13% are not very interested and 38% are not at all 
PMECLeSCCOMESOMe. CLCing = cost sas. the -limzting factor, One respondent 
expressed dissatisfaction with the hand controls provided in rental 
vehicles. 


4.6.5 Matching of Equipment Used With Equipment 
Generally Recommended (Tables A-107, A-108, A-109) 


Respondents were asked to indicate whether they lack any special equipment 
that could help them with driving because the cost is too high. Eighty- 
three percent of 622 respondents do not feel that they are lacking 
equipment, however, 18% do. When asked in an open-ended question to 
describe the equipment they lack, the following equipment was noted: 

factory options (30%) (e.g. power seats, power windows, cruise control); 
wheelchair lift (15%); mobile telephone (8%); rooftop wheelchair loader 
(7%); hand controls (6%); remote starter (4%); steering spinner (3%); and 
zero effort brakes and acceleration (2%). 


For selected disabilities, an analysis was carried out to match the type of 
equipment currently used by respondents with the general equipment 
recommendations noted in other studies, in particular that of James F, 
Hickling Management Consultants (1985). This was done to provide a rough 
indication of the extent of possible unmet equipment needs. Six specific 
functional disabilities were selected in order to do this analysis, as 
follows: lettreleguemissing, or, non-flinctional; both legs, missing or 
non-functional; short legs; small body size; low level quadriplegia; and 
high level quadriplegia. 


The equipment recommended for each of the above types of disability is 
listed in Table A-109. Based on the 353 cases examined, there seems to be 
a number of respondents who do not currently use driving equipment that 
experts recommend in general, for their particular types of disability, as 


follows: transfer aids (71%); hand dimmer switch (68%); parking brake 
extension (63%); Spinner knob (59%); six-way power seat (50%); hand 
controls (19%); power steering (6%); power brakes (5%); and automatic 


transmission 43). 


This analysis, while limited, suggests that additional driving equipment 
may be needed by or may benefit those who are currently using special 
equipment. As noted earlier, many of the respondents probably did not have 
special driver training or a professional assessment of their driving needs. 
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5. RESULTS OF THE ASSORTED EQUIPMENT GROUP 


Responses to the survey were received from 26 respondents who require 
assorted equipment, a limited number due to the small population of drivers 
Withee sthiow 11 cence = restriction. Thus, the results are presented in 
descriptive terms only. Frequency tables are presented in Appendix A 
together with the hand controls group. 


The results indicate that the travel and transportation needs of those 
respondents in the assorted equipment group and those in the hand controls 
group are similar and that their assessment of driving-related needs is 
also very similar. Differences were apparent in the selection of a vehicle 
and associated design features, and in the range of adaptive driving aids 
used. This is likely attributable to differences in the nature and extent 
of the disabilities affecting these drivers. The following summary 
presents only those results that are distinctive to the assorted equipment 
group. 


5.1 Nature and Extent of Disabilities (Tables A-l to A-12) 


In general, the mobility of drivers requiring assorted equipment is less 
restricted than that of drivers requiring hand controls. For example, none 
of the respondents in the assorted equipment group reported that they use 
wheelchairs. 


Twenty-six respondents reported having one or more of the following 
disabilities: shortness of body or limbs (8); amputation (8); back/spine 
impairment (5); stroke (4); hemiplegia (3); paraplegia (3); spina bifida 
(a antheitise (2) ss polio Hoi heart! condition, (1) ;emuscular dystrophy (1); 
cerebral palsy (1); and head injury (1). 


Fifteen of the 20 respondents who reported lower body limitations noted 
that only one leg is affected. In terms of the severity of the limitation, 
13 reported that the leg is affected from the hip down and 3 from the knee 
and below. Eleven respondents reported partial function of the lower 
limb(s) affected and 5 reported no function. Assistive devices used by 
respondents, include: canesupuo)sepleo fone iootiibrace 96) se elegetor? foot 
prosthesis (5); crutches (2); and special shoes (1). 


Fourteen respondents indicated that they have upper body limitations 
affecting one arm (8) or both arms (6) due to paralysis (6), amputation 
4) jomditflscuity amovingels) Alshorte Limbs: (h)AicpasticityscQh)), candeimmusclie 
weakness (1). For most (11) the entire arm is affected from the shoulder 
down. Seven indicated that they have partial functioning of the arm(s) and 
serLeported @having no Eunction. Of those respondents with upper body 
limitations, 5 use the assistive device of an arm or hand prosthesis. 


5.2 Current Vehicle Choice (Tables A-44 to A-54) 
The mobility aids used by these respondents are lighter and less bulky than 


a wheelchair and can be stowed or retrieved from a vehicle with little or 
no problem. 
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Most of these respondents drive a passenger car (22) while others drive 
Stacton wagons. 2) = regular Van “Cl, and cruck= 1). Unlike the hand 
controls group, most drive a four-door model (17) rather than a two-door 
model car (7) and many are equipped with bucket seats (14). 


The average price paid for a vehicle was approximately $9,000 (S.D.9 = 
$ 3672) with prices ranging from $3,000 to $18,000. Respondents requiring 
hand controls, on average, paid more for their vehicles, $9,785, with 
prices ranging as high as $36,000. 


The vehicle features noted in response to an open-ended question as failing 
to meet their needs or ability to drive safely include: poor location of 


secondary controls (6); seat tracks which are too short (1); lack of rear 
window washer and wiper (1); lack of automatic transmission (1); seat belts 
which are too restrictive (1); inability to use seat belt due to raised 


seat (1); and improper visibility due to low seats (1). 
5.3 Vehicle Conversions 


None of the vehicles driven by respondents who use assorted equipment have 
been structurally converted. 


5.4 Adaptive Driving Aids (Tables A-72 to A-92) 


These drivers reported using acceleration/braking aids (18), steering aids 
ioe Vi clonal dc (7),  osarety salds (6), control lever aids (5) and 
entry/exit aids (3). The range of equipment used is not as extensive as 
that for drivers requiring hand controls. However, common driving aids are 
used by drivers in both groups and similar problems are experienced with 
them. 


5.4.1 Usage and Reported Problems 
Acceleration/Braking Aids 


Of the 18 respondents who reported using acceleration/braking aids, 12 use 
a left-foot gas pedal, 6 use pedal extensions, 2 use reduced effort 
braking/acceleration and 1 uses hand controls. 


Problems were reported by 4 of the 12 drivers who use a left-foot gas 
pedal. The specific problem noted was that of the pedal sticking in the 
Winter due to the freezing of melted snow in the hinge. Another respondent 
reported that the pedal extension requires too much pressure to operate. 


Steering Aids 


Thirteen respoudents reported using one or more of the following steering 
aids: Spinner knob (10), reduced effort steering (2), steering column 
adjuster (1) and modified steering wheel (1). 


Problems were noted by 3 of the 10 drivers who use a spinner device and 
included: bar on which spinner is attached sometimes catches on clothing 
because it extends slightly beyond the rim of the steering wheel; hook 
steering device is too large, preventing quick access to horn; hook on 
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prosthesis can lock steering spinner preventing the steering wheel from 
turning; and hook steering spinner obstructs view of dashboard instruments. 


Vision Aids 


Seven respondents reported using the following vision aids: right 
side-mounted convex rear view mirror (4), left side-mounted convex rear 
view mirror (3), full range rear view mirror (3) and dual mirrors (3). No 
problems were reported with vision aids. 


Safety Aids 


Only 5 respondents reported using safety aids such as torso 
restraints/chest harness (4) and a two-way radio (2). The following 
problems were noted: difficult to engage the regular seat belt, seat belts 
are restrictive, and unable to use regular seat belts due to a raised 
driver's seat. 


Control Lever Aids 


Of the 5 respondents who reported using control lever aids, 2 use the 
right-side turn signal, 2 use remote secondary controls and 1 uses a remote 
dimmer switch. One respondent reported that the right side turn signal 
cannot be welded to the existing aluminum arm. 


Entry/Exit Aids 


Only 3 respondents in the special equipment group reported using one or 
more of the following entry/exit aids: automatic doors (1), removable seat 
base (1), removable floor insert boards (1) and a built-up seat (1). No 
problems were reported with respect to entry/exit aids. 


S42 Price Paid for Adaptive Driving Aids 


The average price paid by drivers in the special equipment group for 
adaptive driving aids was approximately S105; although there was a wide 
variation (S.D. = $111) with reported prices ranging from $15 to $500. The 
average price paid by drivers who require hand controls was approximately 
$985. 


5.5 Vehicle Design Considerations (Table A-98) 


From a list of 8 vehicle design features, 25 respondents chose the 
following as being most important: size of vehicle (15); ease of entry and 
exit (14); seats (11); head and leg room (9); appearance of vehicle (7); 
accessible storage space (4); wide doors (3); and height of vehicle (3). 


Twelve respondents suggested the following improvements for the design of 
Future vehicles: 


- seats should be orthopedically designed like those in Japanese and 
German vehicles (1); 

- the dashboard should be lowered for better viewing (1); 

-Minrors should be provided on both the left and right front doors 
of all vehicles (1); 
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cars should not be downsized as smaller cars are harder to get 
crutches into (1); 

more space is needed on the left side of the brake pedal on front 
wheel drive vehicles and smaller cars (ule are 

steering column should be accessible and solid (1); 

dimmer switch should be located on the floor (1); 

better heat supply needed for passengers in rear seat (1); 

more elbow and head room is needed in the driver's compartment (1); 
secondary controls should be more accessible (1); 

seat belts should be less restrictive; and 

gas cap should be easily accessible (1). 
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6. DISCUSSION 


Due to the scarcity of information on the self-drive option, this survey 
was designed to obtain a broad perspective on the driving-related needs of 
physically disabled drivers. The questionnaire sought to obtain general 
information on demographic, lifestyle and travel patterns, and specific 
information on physical disabilities and vehicle design, conversions and 
driving aids. The survey also explored level of satisfaction with various 
aspects related to driving and likely interest in a number of options, 
including future developments. 


In general, the results indicate that the self-drive option is an important 
consideration to the drivers who are currently licensed to drive with hand 
controls and assorted equipment. The mobility needs of these drivers are 
Similar in some respects to the needs of the general driving population 
such as the strong preference for this option and the frequency of travel. 


On the other hand these drivers expressed needs that relate to the fact 
that special equipment and/or vehicle modifications are needed _ to 
accommodate their specific physical disabilities. The problems they report 
in this survey, together with their ratings of importance of various design 
considerations, especially access to, from and within vehicles, provide 
clues for developing and improving vehicle options and design. Their 
expression of likely interest in a number of potential options such as 
urban cars, Shared ownership, rental/lease vehicles suggest areas of market 
demand that could be explored. The results also suggest the need for more 
information on the many aspects related to the self-drive option. 


While this report provides the views on the self-drive option of drivers 
currently licensed to drive with special equipment, it may also be relevant 
to disabled persons who do not currently drive but who want to and could 
with the appropriate equipment; and to elderly and other drivers who may 
benefit from special equipment. 


This survey obtained input from the present users of special equipment at 
the "front-end" of planning and policy development, and is a step in 
fulfilling the need for user-oriented consultation. 
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APPENDIX A 


LIST OF FREQUENCY TABLES FOR HAND CONTROLS GROUP 


AND ASSORTED EQUIPMENT GROUP 
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LIST OF TABLES 


Type of Disability 

Side of Upper Body Limitation 
Nature of Upper Body Limitation 
Part of Upper Body Affected 
Severity of Upper Body Limitation 
Side of Lower Body Limitation 
Nature of Lower Body Limitation 
Part of Lower Body Affected 
Severity of Lower Body Limitation 
Extent of Neck Movement 

Balance 

Assistive Devices 

sex 

Age Distribution 

Living Arrangement 

Education 

Annual Household Income 
Employment Status 

Type of Location 

Region of Residence 

Regular Access to Vehicle 

Reason For Not Driving on a Regular Basis 
Ownership of Vehicle 


A-24A Means of Transportation for Monthly Trips - Hand Controls 


Means of Transportation for Monthly Trips - Assorted Equipment 
Reason For Driving 
Daily Driving 
Annual Mileage 
Number of Years Licensed to Drive With Hand Controls or Assorted 
Equipment 
Number of Years Driving With Hand Controls or Assorted Equipment 
Number of Years Driving Without Hand Controls or Assorted Equipment 
Availability of "Handicapped Only" Designated Parking Spaces 
Enforcement of Parking Provisions for "Handicapped Drivers" 
Options for Parking the Vehicle 
Availability of Special Driver Training Programs for Disabled Drivers 
Quality of Special Driver Training Programs for Disabled Drivers 
Availability of Professional Assessment of Driving Ability and Needs 
Quality of Professional Assessment of Driving Ability and Needs 
Licensing Requirements and Procedures 
Availability of Vehicle Insurance 
Satisfaction With Provincial Disabled Symbol Licence Plates 
Reason for Dissatisfaction with Disabled Symbol Licence Plates 
Satisfaction with Special Municipal Parking Permits 
Reason for Dissatisfaction with Municipal Parking Permits 
Type of Vehicle Driven 
Vehicle Make 
Age of Vehicle 
Number of Doors 
Type of Side Doors on Van 
Driver's Seat 
Factory Options 


eA A 


LIST OF TABLES 
(Continued ) 


A-51 Price Paid For Vehicle 

A-52 Mobility Allowance or Financial Assistance to Purchase and/or Convert 
Vehicle 

A-53 Financial Source 

A-54 1985 Vehicle Insurance 

A-55 Are There Vehicle Features That Fail to Meet Your Driving Needs? 

A-56 Vehicle Features Which Pose Problems 

A-57 Nature of Sturctural Conversion(s) 

A-58 Region Where Vehicle Structurally Converted 

A-59 Place Where Vehicle Was Converted 

A-60 Vehicle Converter 

A-61 Age of Vehicle When Structurally Converted 

A-62 Price Paid For Vehicle Conversions 

A-63 Frequency of Problems 

A-64 Safety of structural Conversion(s) 

A-65 Service/Maintenance of Vehicle and Parts 

A-66 Quality of Work in Structural Conversion(s) 

A-67 Number of Contractors Available for Structural Conversion(s) 

A-68 Time Required To Arrange For Structural Conversion(s) 

A-69 Time Required to Complete Structural Conversion(s) 

A-70 Availability of Information on Structural Conversion(s) 

A-71 Cost of Structural Conversion(s) 

A-72 Use of Adaptive Driving Aids 

A-73 Steering Aids 

A-74 Acceleration/Braking Aids 

A-75 Control Lever Aids 

A-76 Vision Aids 

A-77 Safety Aids 

A-78 Entry/Exit Aids 

A-79 Price Paid For Adaptive Driving Aids 

A-80 Region Where Adaptive Driving Aids Were Purchased 

A-81 Place Where Adaptive Driving Aids Were Purchased 

A-82 Installer of Adaptive Driving Aids 

A-83 Adaptive Driving Aids Reusable 

A-84 Safety of Adaptive Driving Aids 

A-85 Service/Maintenance of Equipment 

A-86 Quality of Installation 

A-87 Number of Qualified Installers Available 

A-88 Time Required to Arrange for Installation(s) 

A-89 Time Taken to Install Adaptive Driving Aid(s) 

A-90 Availability of Information on Adaptive Driving Aid(s) 

A-91 Cost of Adaptive Driving Aid(s) 

A-92 Source of Information 

A-93 Preferred Size of Future Vehicle 

A-94 Preferred Number of Doors 

A-95 Preferred Van Doors 

A-96 Preferred Driver's Seat 

A-97 Preferred Factory Options 

A-98 Preferred Vehicle Features 

A-99 Price Willing To Pay For Next Vehicle 

A-100 Willing To Pay Premium For Car Which Can Be Driven From Wheelchair 


A-101 


A-102 
A-203 
A-104 
A105 
A-106 
A-107 
A-108 
A-109 


A-1L10 
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LIST OF TABLES 
(Continued ) 


Willing To Pay Additional Amount For Van Which Does Not Require 
Lift or Raised Roof 

Purchase of Next Vehicle 

Vehicle Which Cannot Be Identified As Vehicle For Disabled Drivers 
Electric Car 

Shared Ownership of Vehicle 

Availability of Rental or Leased Vehicles 

Lack of Special Equipment 

Special Equipment Lacking 

Matching of Equipment Used With Equipment Generally Recommended For 
Selected Disabilities 

Specific Problems Reported With Adaptive Driving Aids 
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TABLE A-1l 
TYPE OF DISABILITY 


Hand Controls Assorted Equipment 
(N = 667) (N = 26) 
Pee IP SAS ee a 
Stiff Joints 35 er - = 
Arthritis 35 Sea 2 eit 
Heart Condition 8 Ved l 3.8 
Parkinson's Disease = = mS = 
Head Injury 2 0.3 1 3.8 
Shortness of Body or Limbs 34 eeu! 8 30.8 
Muscular Dystrophy il 15.6 it - 
Stroke 5 0.7 4 15.4 
Multiple Sclerosis 26 3a. - - 
Amputation 63 9.4 8 30.8 
Paraplegia 332 49.8 3 Wee) 
Triplegia 2 053 - = 
Quadriplegia 72 10.8 - = 
Hemiplegia 1 ool x 17.5 
Back/Spine Impairment 54 8.1 5 IC) 5 
Cerebral Palsy 25 ed 1 SiG! 
Polio 136 20.4 2 He Tl 
Spina Bifida 42 65.3 3 W155 
Other 22 Shs! al 3.8 
Missing Data 3 - 
TABLE A-2 
SIDE OF OPPER BODY LIMITATION 
Hand Controls Assorted Equipment 
(N = 136) (N = 14) 
¢ % t % 
Right Side L3 9.6 3 21.4 
Left Side 16 11.8 5 218) 5 7/ 
Both Sides 107 TANS 6 42.9 
Not Applicable 452 = 8 - 
Missing Data 82 4 
TABLE A-3 
NATURE OF UPPER BODY LIMITATION 
Hand Controls Assorted Equipment 
(N = 173) (N = 14) 
LU % t t 
Short Limbs 13 eS 1 i Roal 
Amputation 6 Shee) 4 28.6 
Difficulty Moving 14 Saul 3 pad 
Paralysis 85 4 Oye) 6 42.9 
Coordination 7 4.0 - = 
Spasticity 30 Wise! 3 ou 
Muscle Weakness 70 40.5 1 Trot 
Other 13 5 1 real: 
Missing Data 497 12 
TABLE A-4 
PART OF UPPER BODY APPECTED 
Hand Controls Assorted Equipment 
(N = 159) (N = 14) 
ul % ¢ % 
Shoulder and Below 88 525 ll 78.6 
Elbow and Below 28 17.6 2 1423 
Wrist and Below 43 27.0 it Tall 
Not Applicable 444 = 8 


Missing Data 67 4 


= Naps 


TABLE A-5 
SEVERITY OF UPPER BODY LIMITATION 


Hand Controls Assorted Equipment 

(N 2 151) (N = 12) 

# % ¢ % 
Partial Function 124 S2iek 7 S8ie3 
No Punction 27 Mie) 5 41.7 
Not Applicable 445 - 8 - 
Missing Data 74 6 

TABLE A-6 


SIDE OF LOWER BODY LIMITATION 


Hand Controls Assorted Equipment 

(N = 601) (N = 19) 

¢ % ¢ % 
Right Side 17 2.8 1G Bia 
Left Side 22 sha 7h 5 2613 
Both Sides 562 alos) 4 yg? 
Not Applicable 17 - 3 = 
Missing Data a2 4 

TABLE A-7 


NATURE OF LOWER BODY LIMITATION 


Hand Controls Assorted Equipment 

(N = 640) (N = 20) 

U % : # % 
Short Limbs a7 5.0 3 15m0 
Amputation 59 rere 5 25.0 
Difficulty Moving 52 Sak 1 50 
Paralysis 455 Tidlgsal 6 30.0 
Coordination 18 2.8 2 10.0 
Spasticity 99 Were 5) l Soll) 
Muscle Weakness 110 Ws? 5 25100) 
Other 10 1.6 1 5.0 
Missing Data 30 6 

TABLE A-8 


PART OF LOWER BODY AFFECTED 


Hand Controls Assorted Equipment 


(N = 625) (N = 16) 

U % ¢ % 
Hip and Below aie Si 3 sles 
Knee and Below 49 Yat) x} igh H 
Ankle and Below 4 0.6 
Not Applicable 10 = - 
Missing Data 35 6 

TABLE A-9 


SEVERITY OF LOWER BODY AFFECTED 


Hand Controls Assorted Equipment 


(N = 615) (N = 16) 
- + % ¢ % 
Partial Punction 248 40.3 hal 68.8 
No Function 367 ap lad 5 31.3 
Not Applicanie 10 4 
Missing Data 45 


- 428 = 


TABLE A-10 


EXTENT OF NECK MOVEMENT 


Hand Controls 


Assorted Equipment 


(N = 644) (N = 26) 
¢ % ¢ % 
Limited Movement 33 Seek 1 3.8 
Unable to Move - - - - 
Not Affected 611 94.9 25 96.2 
Missing Data 26 - 
TABLE A-11 
BALANCE 
Hand Controls Assorted Equipment 
(N = 653) CN E= 25) 
+ % t % 
Partly Affected s\a{C) SHES) 9 36.0 
Completely Affected 80 25.3 = 
Not Affected 234 35). 16 64.0 
MisSing Data iy it 
TABLE A-12 
ASSISTIVE DEVICES 
Hand Controls Assorted Equipment 
(N = 646) (N = 17) 
¢ % t % 
Crutch(es) 146 2256 2 Ls 
Cane(s) 60 e8) 6 35763 
Special Shoe(s> 34 Sis 1 yor) 
Leg or Foot Brace 118 18.3 6 BEIGE) 
Back Brace 18 2.8 - 
Walker 18 2.8 - - 
Manual Wheelchair 490 Tes, - - 
Motorized Wheelchair oy Tae - - 
Arm or Hand Prosthesis 3 0.5 2 11.8 
Leg or Foot Prosthesis a5 5.4 5 29.4 
Other 8 Mere 1 ee) 
Missing Data 24 rc) 
TABLE A-13, 
SEX 
Hand Controls Assorted Equipment 
(N = 661) (N = 26) 
# % t % 
Male 487 3a 18 692 
Female 174 ZOleS 8 30.8 
Missing Data 9 - 
TABLE A-14 
AGE DISTRIBUTION 
Hand Controls Assorted Equipment 
(N = 667) (N = 26) 
¢ % * % 
15-24 years 43 6.4 3) LORe 
25-34 years 141 21ek 7 ZG 
35-44 years Mafe/ 26.5 6 25k 
45-54 years 12:9 UE) 8} 4 15.4 
55-64 years 122 MfVe.2) L 3.8 
65+ years 55 Baz 3) 115 


MisSing Data 3 


TABLE A~15 
LIVING ARRANGEMENT 
Hand Controls Assorted Equipment 
(N = 663) (N = 26) 
A $ % ¢ % 
Live Alone 141 Zines 2 thet 
Live with Spouse 363 54.8 14 53.8 
Live with Relatives 125 18.9 9 34.6 
Live in Shared or Group 16 2.4 1 3.8 
Accommodation 
Other 18 2.7 = = 
Missing Data v = 
TABLE A-16 
EDUCATION 
Hand Controls Assorted Equipment 
(N = 663) (N = 26) 
¢ % ¢ % 
Grade 8 or Less 76 iba S 3 WEAN) 
High School Degree 282 42.5 ll 42.3 
or Less 
College/Technical 144 Pe Th 9 34.6 
Degree or Less 
University ias) ae 2 West 
Post Graduate 42 6..3 l aya! 
Missing Data 7 ES 
TABLE A-17 


ANNUAL HOUSEHOLD INCOME 


Hand Controls Assorted Equipment 
(N = 643) (N = 22) 
¢ % # % 
Under $10,000 tS ASE) 6 Aad 
10,000 - $19,999 55 24.1 6 273 
20,000 - $29,999 127 19.8 6 Te 
30,000 - $39,999 93 14.5 2 ost 
40,000 and Over J OEY/ 18.2 2 she}! 
Missing Data 27 4 
TABLE A-18 


EMPLOYMENT STATUS 


Hand Controls Assorted Equipment 

(N = 666) (N = 26) 

$ % $ % 
Student 30 4.5 4 15.4 
Work Full-Time 263 33.20 se) 42.3 
Work Part-Time 50 These} ah 3.8 
Unemployed 93 14.9 4 15.4 
Unable to Work 94 14.1 2 Hei} 
Retired 105 135.8 4 TS4 
Other 25 3.8 = os 


Missing Data 4 es 


50 l— 


TABLE A-19 
TYPE OF LOCATION 


Hand Controls 


Assorted Equipment 


Urban 
Suburban 
Rural 


Missing Data 


(N = 658) 
U % 
431 65.5 
She 14.1 
134 20.4 
iz 
TABLE A-20 


REGION OF RESIDENCE 


Hand Controls 


(N = 26) 
¢ % 
13 50.0 
if 26.9 
6 23.1 


Assorted Equipment 


(N = 626) (N = 24) 
¢ % ¢ % 

Northwest Ontario 35 S56 2 8.3 
Northeast Ontario 26 4.2 2 38.3 
Western Ontario 140 22.4 4 V6: 7 
Central Ontario a2) eae jhe} 54.2 
Eastern Ontario 104 16.6 3 yea) 
Missing Data 44 p 

TABLE A-21 


REGULAR ACCESS TO VEHICLE 


Hand Controls 


Assorted Equipment 


(N = 668) (N = 26) 
# % ¢ % 
Yes 641 96.0 26 100.0 
No Pan 4.0 - - 
Missing Data 2 = 
TABLE A-22 


REASON FOR NOT DRIVING ON A REGULAR BASIS 


Cost 

Disability 

No Vehicle 

Insurance 

Unable to Enter Vehicle by 
Myself 

Not Applicable 


Missing Data 


Hand Controls 


(N = 24) 

# % 
10 41.7 

5 20.8 

5 20.8 

3 LZ.) 

1 4.2 

643 a 
3 
TABLE A-23 


OWNERSHIP OF VEHICLE 


Hand Controls 


Assorted Equipment 
(N = 0) 
é % 


Assorted Equipment 


(N = 668) (N = 26) 
t % t % 
Own Vehicle, Only Driver 255 40.3 12 46.2 
Own Vehicle, Primary Driver 278 43.9 8 30.38 
Share Ownership of Vehicle 39 6.2 l 360 
Drive Vehicle Owned by 47 7.4 5 Diere 
Pamily/Priend 
Drive A Company Vehicle 4 0.6 = = 
Lease/Rent Vehicle, Only 6 0.9 = = 
Dciver 
Lease/Rent, Share 4 0.6 - = 
Not Applicable 26 - = = 
MisSing Data ll > 


4 Ss 


TABLE 24A 
EANS OF TRANSPORTATION FOR MONTHLY TRIPS - HAND CONTROLS 


MEANS OF TRANSPORTATION FOR MONTEL! 05> 


AVERAGE NUMBER OF MONTHLY TRIPS 


Not 

1-10 11-20 21-30 over 30 Applicable 
% % # % ¢ % ¢ % ¢ % 

CAR/VAN 

As Driver 95s lola AG, isi SI A) 46.5 al sigh 

(N=626) 

Missing Data 44 

As Passenger 161 47.9 AQ@arl led: 17 Sek 15. 4.5 103 30.7 

(N=336) 

Missing Data 334 


SPECIAL TRANSIT FOR 63 22.0 7 4.2 $) s}aqut 7 2.4 196 68.3 
DISABLED PERSONS 


(N=287) 
Missing Data 383 
PUBLIC TRANSIT s7 4.9 iL 0.4 1 0.4 3 ere, 227s 0 
(N=244) 
Missing Data 426 
TAXI 56. 210.3 3 ihe tt 1 0.4 - = 20en 12 
(N=263) 
Missing Data 407 
TABLE 24B 
MEANS OF TRANSPORTATION POR MONTHLY TRIPS - ASSORTED EQUIPMENT 
AVERAGE NUMBER OF MONTHLY TRIPS 
Not 
1-10 11-20 21-30 over 30 Applicable 
§ % f % # % t % ¥ % 
CAR/VAN 
As Driver , 4 16.0 8 32.0 5 20.0 us 28.0 i 4.0 
(N=25) 
Missing Data L 
As Passenger i} 80.0 - - - - - - 2 20.0 
(N=10) 
Missing Data 16 
SPECIAL TRANSIT FOR = = = = = = = = 8 100.0 
DISABLED PERSONS 
(N=8) 
Missing Data 18 
PUBLIC TRANSIT L 10.0 2 20.0 = - - - 7 Oro) 
(N=10) 
Missing Data 16 
TAXI 2° 25.0 — iy Ona cw DE 
(N=8) 
Missing Data 18 
TABLE A-25 
REASON POR DRIVING 
Hand Controls Assorted Equipment 
(N = 639) (N = 25) 
t % # % 
Job Requirement 42 6.6 1 4.0 
No other alternative 116 eye 2 4 16.0 
transportation 
No other alternative but 200 ays 7 28.0 
if there was would still 
prefer to drive 
Other transportation 245 38.3 12 48.0 
available but prefer to 
drive 
Other 36 57.6 l 4.0 
Missing Data 31 1 
TABLE A-26 
DAILY DRIVING 
Hand Controls Assorted Equipment 
(N = 643) (N = 26) 
' % ' % 
Locally 536 83.4 22 84.6 
Between Cities 107 16.6 4 15.4 


Missing Data 7a ed 


ik 1D eae 


TABLE A-27 
ANNUAL MILEAGE 


Hand Controls Assorted Equipment 
(N = 625) (N = 26) 
$ % $ % 

1 - 1,600 km 66 10.3 4 [55-4 
1,600 - 8,000 km 144 PP ie) 9 34.6 
8,000 = 16,000 km 212 Sg 8 0) 6! 

16,000 - 32,000 km 169 26.4 3 ABU gS 
32,000 km and over 48 PAS 2 Aw 
MisSing Data 31 - 

TABLE A-28 


NUMBER OF YEARS LICENSED TO DRIVE WITH HAND CONTROLS OR ASSORTED EQUIPMENT 


Hand Controls Assorted Equipment 
(N = 658) (N = 26) 
Mean LS 12 
Standard Deviation Mot - 
Mode 10 2 
Minimum l JL 
Maximum 58 33 
Missing Cases 12 - 
TABLE A-29 


NUMBER OF YEARS DRIVING WITH HAND CONTROLS OR ASSORTED EQUIPMENT 


Hand Controls Assorted Equipment 
(N = 670) GNSes26;) 
Mean 14 ea 
Standard Deviation sat ital 
Mode 10 ) 
Minimum 0 lL 
Maximum 58 53 
Missing Cases = - 
TABLE A-30 


NOMBER OF YEARS DRIVING WITHOUT HAND CONTROLS OR ASSORTED EQUIPMENT 


Hand Controls Assorted Equipment 
(N = 668) (N = 26) 
Mean 8 7 
Standard Deviation I 12 
Mode 0 0 
Minimum 0 0 
Maximum 56 40 
Missing Data 2 = 
TABLE A-31 


AVAILABILITY OF ‘HANDICAPPED ONLY° DESIGNATED PARKING SPACES 


Hand Controls Assorted Equipment 

(N = 635) (N = 26) 

¢ % ¢ % 
Very Satisfied 54 oe) 2 Ul 
Satisfied 272 42.8 17 65.4 
Dissatisfied 200 aS) 3 BORG) 
Very Dissatisfied 103 16.2 2 Wall 
No Opinion 6 De) - - 
Not Applicable = = 2 The 


Missing Data 35) - 


Sc 


TABLE A-32 
ENFORCEMENT OF PARKING PROVISIONS FOR *HANDICAPPED DRIVERS® 
Hand Controls Assorted Equipment 
(N = 634) (N = 26) 

ee ee ee 
Very Satisfied 23 3.6 2 7.7 
Satisfied 84 13.2 1 3.8 
Dissatisfied il 270 9 34.6 
Very Dissatisfied 345 54.4 ll 42.3 

No Opinion ll Ihe i = "2 

Not Applicable - - 3 Wilkes} 
Missing Data 36 = 

TABLE A-33 
OPTIONS FOR PARKING THE VEHICLE 
Hand Controls Assorted Equipment 
(N = 581) (N = 24) 
¢ % ¢ % 

Very Satisfied 20 3.4 i 4.2 

Satisfied 203 35/09 7 29% 2 

Dissatisfied 187 S22 6 25.0 
Very Dissatisfied 98 16.9 - - 

No Opinion 66 11.4 5 209 
Not Applicable 7 hve 5 20.8 

Missing Data 89 2 

TABLE A-34 


AVAILABILITY OF SPECIAL DRIVER TRAINING PROGRAMS POR DISABLED DRIVERS 


Hand Controls Assorted Equipment 

(N = 611) (N = 26) 

¢ % ¢ % 
Very Satisfied 40 6.5 iD Wal 
Satisfied 126 20.6 3 34.6 
Dissatisfied 68 la st 1 Be 
Very Dissatisfied 45 7.4 - 
No Opinion 213 34.9 8 30.8 
Not Applicable 119 Ios 6 shai 
Missing Data 3\) - 

TABLE A-35 


QUALITY OF SPECIAL DRIVER TRAINING PROGRAMS FOR DISABLED DRIVERS 


Hand Controls “Assorted Equipment 

(N = 607) (N = 26) 

¢ % t % 
Very Satisfied 61 10.0 6 Ze 
Satisfied 109 18.0 3 bes 
Dissatisfied 39) 6.4 l 3.8 
Very Dissatisfied 25 4.1 - = 
No Opinion 245 40.4 10 Behe 
Not Applicable 128 21.l 6 haat 
Missing Data 63 - 

TABLE A-36 


AVAILABILITY OF PROFESSIONAL ASSESSMENT OF DRIVING ABILITY AND NEEDS 


Hand Controls Assorted Equipment 
(N = 607) (N = 26) 

_t % t a 
Very Satisfied a7 6.1 3 11.5 
Satisfied 139 22.9 5 19.2 
Dissatisfied ~ 68 MiGs) l 3.8 
Vecy Dissatisfied 40 6.6 = = 
No Opinion Zo 3602 10 38.5 
Not Applicable 104 17.1 7 26.9 


Missing Data 63 


=05 6 = 


TABLE A-37 


QUALITY OF PROFESSIONAL ASSESSMENT OF DRIVING ABILITY AND NEEDS 


Very Satisfied 
Satisfied 
Dissatisfied 

Very Dissatisfied 
No Opinion 

Not Applicable 


Missing Data 


Hand Controls 


(N = 606) 

¢ % 
58 9.6 
154 25.4 
Sl 8.4 
24 4.0 
2irL 34.8 
108 17.8 
64 

TABLE A-38 


LICENSING REQUIREMENTS AND PROCEDURES 


Hand Controls 
(N = 623) 
iy % 


Assorted Equipment 
(N = 26) 
¢ % 


Wrtwi nn 
— 
od 
e 
(A) 


Assorted Equipment 


oe ee RE ee eee EEE ee 


Very Satisfied 
Satisfied 
Dissatisfied 

Very Dissatisfied 
No Opinion 

Not Applicable 


Missing Data 


Very Satisfied 
Satisfied 
Dissatisfied 

Very Dissatisfied 
No Opinion 

Not Applicable 


Missing Data 


103 On 
398 6369 
38 Les 
30 4.8 
48 ead 
6 Wao 


47 


TABLE A-39 


AVAILABILITY OF VEHICLE INSURANCE 


Hand Controls 


Nie 01253) 

¢ % 
140 22.4 
339 54.2 
62 a9 
63 10.1 
21 3.4 
45 

TABLE A-40 


(N = 26) 
¢ % 
5 19.2 
Ve 46.2 
3 319 We) 
x] Lie 5 
Baie. 


Assorted Equipment 
(N = 26) 
¢ % 


wee wow 
- 
- 
° 
uw 


SATISFACTION WITH PROVINCIAL DISABLED SYMBOL LICENCE PLATES 


Satisfied 

Not Satisfied 
No Opinion 
Not Eligible 


Missing Data 


Hand Controls 


(N = 643) 
¢ % 
417 64.9 
146 Zt) 
64 10.0 
16 2.5 


27 


Assorted Equipment 
(N = 26) 


as = 


TABLE A-41 
EASON FOR DISSATISFACTION WITH DISABLED SYMBOL LICENCE PLATES 


REASON FOR DISSATISPACTION WITH DISABLED DINERS 


Hand Controls Assorted Equipment 
(N = 172) (N = 3) 

Me ne eee 
Too Easy to Obtain 57 sie}a at = = 
Label Driver as 42 24.4 1 33.3 

Disabled-Safety Risk 
Implies Disabled Driver 28 IWS, 31 = = 

Requires Special 

Consideration 
Others Don't Recognize Lge 6.4 - - 

or Care 
Not Aware of Requirements 6 S55 66.7 
Not Portable 4 Aad = 
Not Available Where I Live 3 Med! 
Other 21 rere = = 
Missing Data 498 23 

TABLE A-42 


SATISFACTION WITH SPECIAL MUNICIPAL PARKING PERMITS 


Hand Controls Assorted Equipment 

(N = 636) (N = 26) 

# % ¢ % 
Satisfied 302 47.5 12 46.2 
Not Satisfied 167 2605 4 Misye.t) 
No Opinion 134 Zhen 6 shel 
Not Eligible 33 De 2 4 15.4 
Missing Data 34 : = 

TABLE A-43 


EASON FOR DISSATISFACTION WITH SPECIAL MUNICIPAL PARKING PERMITS 


REASON FOR DISSATISPACTION WITH SPELT > eer 


Hand Controls Assorted Equipment 

(N = 218) (N = 6) 

¢ % ¢ % 
Not Universally Recognized 54 24.8 - - 

by All Municipalities 
Not Available in All 33 MS\oI - - 
Municipalities 
Not Aware of Them 26 ibe) 3 50.0 
Still Get Ticketed 22 Ol - - 
Too Easy to Obtain 20 Dar? - - 
Restrictions for Bligibility 6 2.8 1 16.7 
No Enforcement of Provisions 3 1.4 - - 
Other 54 24.8 2 333 
Missing Data 452 20 
TABLE A-44 
TYPE OF VEHICLE DRIVEN 
Hand Controls Assorted Equipment 

(N = 644) (N = 26) 

t a t % 
Passenger Car 470 73.0 22 84.6 
Station Wagon 41 6.4 2 ths 
Mini Van ll et - - 
Regular Van Vz [5.8 L aah 
Truck 16 2a 1 3.8 
Other 4 0.6 - = 


Missing Data 26 - 


Be 


TABLE A-45 
VEHICLE MAKE 


Hand Controls 


(N = 623) 

¢ % 
General Motors 323 ei bets} 
Chrysler 121 19.4 
Ford 136 eile} 
Hyundai 12 1.9 
Toyota 9 1.4 
AMC 5 0.8 
Honda 3 0.5 
Volkswagen 2 0.3 
Other 12 9 
Missing Data 47 

TABLE A-46 


AGE OF VEHICLE 


Hand Controls 


Assorted Equipment 
(N = 23) 
¢ % 


ieiwnokekskwnoao 
e 
wm 
° 
m 


Assorted Equipment 


(N = 634) (N = 24) 

U % # % 
New 32 aa 4 WI I 
l - 2 years 128 2052 2 8.3 
3 - 4 years oT 14.4 3 L255 
5 - 6 years WAT 20.0 7 PS) 74 
Over 6 years 256 40.4 8 33\.3 
Missing Data 36 2 

TABLE A-47 


NUMBER OF DOORS 


Hand Controls 


(N = 506) 
¢ % 
2-door 322 63.6 
4-door 184 36.4 
Missing Data 164 
TABLE A-48 


TYPE OF SIDE DOORS ON VANS 


Hand Controls 


Assorted Equipment 


(N = 24) 

U % 
7 Ke) 
M7 70.8 


Assorted Equipment 


(N = 130) (N 2 1) 
# % # % 
Swing Doors 26 20.0 1 100.0 
Sliding Doors 104 80.0 - - 
Missing Data 540 25 
TABLE A-49 


DRIVER'S SEAT 


Hand Controls 


Assorted Equipment 


(N = 620) (N = 26) 

$ % ¢ % 
Bench 170 27.4 8 30.8 
Bucket 259 41.8 14 Gis} o fl 
Split Bench 165 26.6 4 Wee 
Wheelchair 26 4.2 = = 


Missing Data 50 


=a5 a 


TABLE A-50 
PACTORY OPTIONS 


Hand Controls Assorted Equipment 
(N = 644) (N = 26) 
Gh a ee ee 
Automatic Transmission 638 99.1 25 96.2 
Power Steering 616 95.7 24 92.3 
Power Brakes 614 95.3 24 92.3 
Adjustable Seats 471 Date eal 80.8 
Power Seats 108 IS 3 Tks 
Power Windows 186 28.9 3 AS 
Cruise Control 245 38.0 7 26.9 
Power Locks 139 2126 4 1s.4 
Power Trunk sys 23.8 2 Thel 
Adjustable Steering Column ahd 4.8 L ao 
Tilt Steering 190 292 8 30.8 
Air Conditioning 258 40.1 4 15.4 
Left Remote Mirror 360 Biss, 15 Sint 
Right Remote Mirror 79 Pan Sts) 8 30.8 
Rear Defroster 471 beak Zi 80.8 
Missing Data 26 - 
TABLE A-51 


PRICE PAID FOR VEHICLE 


Hand Controls Assorted Equipment 
(N = 589) (NS 20)) 
ee ee eae 
Under $5,000 119 20.2 3 15.0 
Sew) = 9,999 193 32.8 9 45.0 
10,000 - $14,999 167 28.4 7 3/9610 
15,000 - $19,999 85 14.4 L - 
20,000 - $24,999 ANT, ASE) = = 
25,000 - $29,999 4 Of = = 
30,000 and over 4 Glad = = 
Missing Data 81 6 
TABLE A-52 
MOBILITY ALLOWANCE OR FINANCIAL ASSISTANCE 
TO PURCHASE AND/OR CONVERT VEHICLE 
Hand Controls Assorted Equipment 
(N = 633) (N = 25) 
¢ % ¢ % 
Yes 146 Zoic 3 12.0 
No 477 75.4 18 72.0 
Not Applicable 10 Wako 4 16.0 
Missing Data 37 1 
TABLE A-53 
FPINANCIAL SOURCE 
Hand Controls Assorted Equipment 
(N = 146) (N = 4) 
$ % % 
Government Agency 100 68.5 3 eG 
Private Insurance 20 eter l 2576.0 
Private Sources (i.e. family 14 9.6 - - 
trust fund) 
Other (i.e. service club, 23 15.8 ~ - 
community service 
organization) 
Missing Data 524 739) 


——5 0 — 


TABLE A-54 
1985 VEHICLE INSURANCE 


Hand Controls Assorted Equipment 
(N = 559) (N = 17) 
¢ % ¢ % 


Sil O—an 299 45 8.1 . - 
300 - 399 93 16.6 3 Wire 8 
400 - 499 heyy) 24.5 ui 41.2 
$00 - 599 107 oe z idhonde' 
600 - 699 Wat Wa ib ae) 
700 - 799 25 4.5 1 =o? 
800 - 899 17 3.0 NY Se) 
900 - 999 Wi 3.0 - = 

1,000 "=5175999 38 6.8 Zz Lies 
2,000 and over 9 V6 - = 
Missing Data PAL ) 
TABLE A-55 
ARE THERE VEHICLE PEATURES THAT PAIL TO MEET YOUR DRIVING NEEDS? 
Hand Controls Assorted Equipment 

(N = 631) (N = 24) 

¢ % t % 

Yes 96 Se 10 

No 539 84.3 14 

Missing Data 39 2 

TABLE A-56 


VEHICLE FEATURES WHICH POSE PROBLEMS 


Hand Controls Assorted Equipment 
(NE= 95)) (N25 12) 
$ % ¢ % 
Not enough room bdehind ~ ESSE} - = 
driver's seat 
Foot operated secondary 10 LOleS - - 
controls 
Poor location of primary 10 10.5 6 
and secondary controls 
Longer tracks needed for 5 Ded) l res 
seats 
Hump in middle of floor 5 Br.3 - - 
makes entry difficult 
Not enough leg room 3 32 - = 
Poor wheelchaic lock system 7 Ae Mt = = 
Other 45 47.4 5 66.7 
Missing Data eye} - 14 
TABLE A-57 


NATURE OF STRUCTURAL CONVERSION(S) * 


Hand Controls 


(N = 55) 

t % 
Power Pan 8 14.5 
Wheelchair Channels 8 4 
Raised Roof 36 65.5 
Dropped Floor 2 3.6 
Raised Side Door 6 OVE") 
Other 9 16.4 
Missing Data 615 

TABLE A-58 


REGION WHERE VEHICLE STRUCTURALLY CONVERTED* 


Hand Controls 


ON R= 5/3;) 

# % 
Ontario 49 S2ie) 
Other Province = = 
U.S.A. 4 ire 5) 
MisSing Data 617 


* (There were no reported structural conversions in the special equipment 


group.) 


=459: = 


TABLE A-59 
PLACE WHERE VEHICLE WAS CONVERTED* 


Hand Controls 
(N = 52) 


Cambridge 1 ik) 
Kitchener 2 3.8 
London 3 3st} 
Markham 2 Bes 
Mississauga 1 he®) 
Ottawa 4 Us 
Sudbury 1 8) 
Thunder Bay 3 5.8 
Toronto 18 34.6 
Welland 4 Voll 
Winchester 1 IL) 
Other 8 15.4 
Michigan 2 3.8 
Connecticut il Ns) 
Wisconsin a is) 
Missing Data 618 
TABLE A-60 
VEHICLE CONVERTER* 
Hand Controls 
(N = 53) 
$ % 
Company specializing in 40 Sie 
venicle conversions 
Dealership 8 aloal 
Licensed Auto Mechanic 4 WG2) 
Personal Contact 3 Big W/ 
(family/friend) 
Other 4 Whore) 
Missing Data 617 
TABLE A-61 
AGE OF VEHICLE WHEN STRUCTURALLY CONVERTED? 
Hand Controls 
(N = 53) 
¢ % 
New 42 UW) 
1 - 3 years 7 eh 
4 - 5 years 3 5 onl 
Over 5 years ] iba) 
Missing Data 617 
TABLE A-62 


PRICE PAID FOR VEHICLE CONVERSIONS*® 


Hand Controls 


(N = 37) 
2) eee ee eS a 

1 - 999 2 5.4 
1,000 - 1,999 5 Weve) 
2,000 - 3,999 6 Gre 
4,000 - 5,999 5 Watahe} 
6,000 - 7,999 5 Wah SS 
8,000 - 9,999 6 16.2 
10,000 - 11,999 4 19.8 
12,000 -— 14,999 l Zeek 
15,000 - 19,999 2 5.4 
20,000 and over 1 Pes Uh 


Missing Data 633 


* (There were no reported structural conversions 1n the special equipment 


group.) 


= = 


TABLE A-63 
PREQUENCY OF PROBLEMS* 


Hand Controls (N = 16) 


Users Users with Problems 
¢ ¢ % 
Raised Roof 36 5 dS ete) 
Power Pan 8 3 Sis 
Wheel Channels 8 3 ele! 
Raised Side Door 6 2 She lee} 
Dropped Floor 3 - - 
Other 3 2 Zotere 
TABLE A-64 
SAPETY OF STRUCTURAL CONVERSION(S)* 
Hand Controls 
(NY 2 50) 
¢ % 
Very Satisfied 20 40.0 
Satisfied 26 5250 
Dissatisfied - 3 6.0 
Very Dissatisfied - = 
No Opinion iu 2.0 
Missing Data 620 
TABLE A-65 
SERVICE/MAINTENANCE OF VEHICLE AND PARTS* 
Hand Controls 
(N = 52) 
$ % 
Very Satisfied 14 26.9 
Satisfied 24 46.2 
Dissatisfied 7 U3u00 
Very Dissatisfied i) 9.6 
No Opinion 2 3.8 
Missing Data 618 
TABLE A-66 
QUALITY OF WORK IN STRUCTURAL CONVERSION(S) * 
Hand Controls 
(N =-51) 
# % 
Very Satisfied 16 31.4 
Satisfied 24 47.1 
Dissatisfied P/ The Tl 
Very Dissatisfied 3 oy 8) 
No Opinion 1 2.0 
Missing Data 619 
TABLE A-67 
NUMBER OF CONTRACTORS AVAILABLE FOR STRUCTURAL CONVERSION(S) * 
Hand Controls 
(N = 51) 
¢ % 
Very Satisfied 3 Be8) 
Satisfied Ts]: 21.6 
Dissatisfied UF sie\e 2! 
Very Dissatisfied 14 Zi 
No Opinion 6 Lv3 
Missing Data 619 


* (There were no reported structural conversions in the special equipment 
group.) 


= ae 


TABLE A-68 
TIME REQUIRED TO ARRANGE POR STRUCTURAL CONVERSION(S)* 


Hand Controls 


(N = 50) 

# % 
Very Satisfied 3 6.0 
Satisfied 24 48.0 
Dissatisfied 13 26.0 
Very Dissatisfied 7 14.0 
No Opinion 3 6.0 
Missing Data 620 

TABLE A-69 


TIME REQUIRED TO COMPLETE STRUCTURAL CONVERSION(S)* 


Hand Controls 


(N = 51) 

i % 
Very Satisfied 3 Srag, 
Satisfied 23 45.1 
Dissatisfied 15 29.4 
Very Dissatisfied 6 as 
No Opinion 4 We) 
Missing Data 6193 

TABLE A-70 


AVAILABILITY OP INFORMATION ON STRUCTURAL CONVERSION(S) * 


Hand Controls 


(N = 52) 

$ % 
Very Satisfied 3 Bole 
Satisfied 13 25.0 
Dissatisfied 18 34.6 
Very Dissatisfied 1L3) 2510 
No Opinion =) Bala 
Missing Data 618 

TABLE A-71 


COST OF STRUCTURAL CONVERSION(S)* 


Hand Controls 


(N = 46) 

i % 
Very Satisfied 3 Gi 3) 
Satisfied 10 Pe 
Dissatisfied 9 19.6 
Very Dissatisfied 18 391 
No Opinion 6 1330 
Missing Data 624 

TABLE A-72 


USE OF ADAPTIVE DRIVING AIDS 


Hand Controls Assorted Equipment 
(N = 670) (N = 26) 

ul 4 t % 
Steering Aids 205 30.6 13 50.0 
Acceleration/Braking Aids 608 0m 18 692 
Control Lever Aids 200 29-9 5 19. 2 
Vision Aids 344 Se | 7 269 
Safety Aids 234 34.9 6 Die 
Entry/Exit Aids 166 24.8 3 TLS 


* (There were no reported structural conversions in the special equipment 
group.) 


2: {en 


1.58 A-73* 
STEERING AIDS 
Hand Controls Assorted Equipment 
(N = 205) (she obe) 
Users with Users with 
Users Problems Users Problems 
¢ ¢ % ¢ t % 
Reduced Effort Steering 39 5 12.8 ze - = 
Emergency Steering Backup 8 3 3735 = = = 
Steering Column Extension Wi/ - - - - - 
Steering Column Adjuster 12 - - 1 = = 
Modified Steering Wheel 17 l Plas) iA - - 
dorizontal Steering 2 - - - - = 
Spinner Knob, Tri-Pin, Etc. ALAS) 23 Liga es 10 3 30.0 
Foot Steering iF - - - - - 
Other iL at 100.9 - - = 
Missing Data 465 13 
TABLE A-74* 


ACCELERATION/BRAKING AIDS 


Hand Controls Assorted Equipment 
(N = 608) (N = 18) 
Users with Users with 
Users Problems Users Problems 
§ ¢ % ¢ t % 
Reduced Effort 43 3| PB 2 - - 
Braking/Acceleration 
Hand Controls 590 68 eS) l - - 
Hand Clutch Control 5 1 20.0 - - - 
Left-Hand Gear Selector s) - - - - 
Gear Selector on Floor 9 - - 
Left-Foot Gas Pedal 9 Loe 2 4 33.3 
Pedal Extensions 9 - 6 1 a Grour 
Parking Brake Extension Levers 80 ib74 U5i:0 = = 
Electric Parking Brake 10 4 40.0 - = - 
Other 4 = - - - - 


a 
N 
@ 


Missing Data 


TABLE A-75* 
CONTROL LEVER/AIDS 


Hand Controls Assorted Equipment 
(N = 200) (Ni ¥4= 5)) 

Users with Users with 

Users Problems Users Problems 

¢ u % ¢ t % 

Keyless Ignition 6 3 50.0 - - = 
Remote Starter 3 L 333 - = = 
Right Side Turn Signal 20 l 520 2 1 50.0 
Gear Selector Extension Lever 8 - - = = 
Powered Gear Selector 4 Zz 500 - - = 
Remote Secondary Controls 96 9 9.4 2 - = 

(i.e. horn, wiper/washer ) 
Remote Dimmer Switch 144 iat 8.0 1 - - 
Dashboard Extensions/Rings 5 il 20.0 = - - 
Centre or Door Console 18 4 diac - - - 
Other 5 1 20.0 - - - 
Missing Data 470 21 


* See Table A-110 for a list of the specific problems reported. 


TABI A-76* 
VISION AIDS 


Hand Controls Assorted Equipment 


(N = 344) CN ag) 
Users /ith Users with 
Users Problems Users Problems 
¢ ¢ % # ¢ % 
Righe Side Mounted Convex Rear 193 14 Tes) 4 = - 
View Mirror 
-eft Side Mounted Convex Rear 224 3 BG) 3 = - 
View MiLcror 
Sull Range Rear View Mirroc SS 1 0.6 2 = = 
dual Mirrors sbeasl ) 7.4 3 - = 
Othec 6 - - - = = 
Missing Data 326 us 


TABLE A-77* 
SAFETY AIDS 


Hand Controls Assorted Equipment 


Missing Data 


* See Table A- 


142 


(N = 234) (N = 6) 
Users with Users with 
Users Problems Users Problems 
¢ $ % ¢ ¢ % 
Safety Torso Restraints/Cchnest 140 21 S730 4 3 Welw 
Harness 
Wheelchair Restraints 22 4 18.2 - - = 
2-way Radio AUT Vy 9.4 2 = - 
Car Telephone ll = = = = = 
Fire Extinguisner 44 - = - = - 
Other 7 - = - - - 
Missing Data 436 20 
TABLE A-78* 
ENTRY/EXIT AIDS 
Hand Controls Assorted Equipment 
(N = 166) (N = 3) 
Users with Users with 
Users Problems Users Problems 
# # % ¢ ¢ % 
Automatic Doors 86 22 25.60 1 ~ - 
Automatic Lift 103 30 29.0 - - = 
Removable Seat Base Ne l Se 1 - - 
Track Seating 35 6 Lierk - - - 
Transfer Aids 46 l Phe 7 ~ - - 
Remote Control Door/Lift 32 1 aul = = = 
Removable Floor Insert Boards 14 - - rz - - 
Other 5 2 40.0 1 = - 
Missing Data 504 23 
TABLE A-79 
PRICE PAID POR ADAPTIVE DRIVING AIDS 
Hand Controls Assorted Equipment 
(N = 528) (N = 16) 
$ % ¢ % 
1 - 250 189 35.8 16 are 

251 - 500 240 45.5 5.9 

501 - 750 21 4.0 - 

751 - 1000 6 Ve = = 
1001 - 3000 9 Ese, - = 
3001 - 5000 33 6a - = 
5001 - 7000 16 a0) - - 
7001 - 9000 8 1.6 = = 

over $9000 6 ibAal - - 


MOMCOtma ahs ceoOrescne specific problems ceported. 


ade 


TABLE A-80 
REGION WHERE ADAPTIVE AIDS WERE PURCHASED 


Hand Controls Assorted Equipment 


(N = 568) (N = 16) 
# t f % 
Ontario 430 bDiash 13 (-Wileys | 
Other Province qn LZeD 2 WPk Ss) 
U.S.A. 67 MEAG! al (Te) 
Missing Data 102 10 
TABLE A-81 


PLACE WHERE ADAPTIVE AIDS WERE PURCHASED 


Hand Controls Assorted Equipment 


(N = 520) (N = 16) 

t % ¢ % 
Cambridge 1 OreeZ - - 
Kingston 5 eto] - ~ 
Kitchener iat Zeid - = 
London 27 Diez - - 
Markham 10 D-H) - - 
Mississauga 13 ASE) - - 
Ottawa 148) Sheet o. 3 
Peterborough 3 0.6 - - 
Sudbury 72, 0.4 - 
Thunder Bay 8 15 - - 
Toronto 202 38.8 5) Sibu! 
Waterloo 1 OZ - - 
Welland 13 BaD 2 V2 
Winchester 4 0.8 ~ ~ 
Windsor 2 0.4 - - 
Other Cities in Ontario 66 We 7 5 30753 
British Columbia Syl 9.8 1 (fio. 
Quebec ET PIES it 6.3 
Manitoba 2 0.4 - - 
Alberta 2 0.4 - - 
New Brunswick 2 0.4 - - 
Saskatchewan u ieee - - 
Ohio 5 slges(@) - ~ 
Michigan 2i7/ Toul 6.3 
Connecticut 5 iO - - 
California 10 ais) - ~ 
Other State a iis S| = = 
Missing Data 150 10 

TABLE A-82 


INSTALLER OF ADAPTIVE DRIVING AIDS 


Hand Controls 


Assorted Equipment 


(N = 586) (N = 19) 

¢ % # % 
Equipment Vendor 217 37.0 lL Sia 
Equipment Manufacturer 47 8.0 - - 
Licensed Auto Mechanic 181 30.9 8 42.1 
Personal Contact 115 19.6 7 36.8 
Yourself 57 ET 4 PAE 
Other 23 ae9 3 15/38 
Missing Data 84 7 

TABLE A-83 


Yes 
No 
Don't Know 


Missing Data 


ADAPTIVE DRIVING AIDS REUSABLE 


Hand Controls 


(N = 595) 

t % 
472 elo3! 
69 11.6 
54 el 
75 


Assorted Equipment 
UN = 72:15) 


* See Table A-110 for a list of the specific problems reported. 


(nS 


TABLE A-84 
SAPETY OF ADAPTIVE DRIVING AIDS 


EE 


Hand Controls Assorted Equipment 

(N = 574) (N = 18) 

¢ % ¢ % 
Very Satisfied 7M Wri 10 55.6 
Satisfied 245 42.7 6 eho Ss 
Dissatisfied 21 Slay, 2 Dyed 
Very Dissatisfied ay ihe 2 = = 
No Opinion 10 Wend = ~ 
Missing Data 96 8 

TABLE A-85 


SERVICE/MAINTENANCE OF ZQUIPMENT 


Hand Controls Assorted Equipment 
(N = 556) (N = 15) 
ee ee en ee ee 
Very Satisfied 204 21 ef ¢) 60.0 
Satisfied Zs 38-5 3 20.0 
Dissatisfied 63 Arers 1 is I 
Very Dissatisfied 1) 3.4 - = 
No Opinion 57 Overs 2 L335 
Missing Data 114 ll 
TABLE A-86 


QUALITY OF INSTALLATION ; 


Hand Controls Assorted Equipment 

(N = 579) (N = 17) 

$ 3 ¢ % 
Very Satisfied 276 47.7 2, 70.6 
Satisfied 246 42.5 4 ALVES) 
Dissatisfied 28 4.8 - 
Very Dissatisfied 14 2.4 - - 
No Opinion WS Pols: 2 Sr 
Missing Data 91 9 

TABLE A-87 


NUMBER OF QUALIFIED INSTALLERS AVAILABLE ~ 


Hand Controls Assorted Equipment 

(N = 543) (N = 16) 

¢ % ¢ % 
Very Satisfied 61 1.2 5 50.0 
Satisfied 121 Lord 3 25.0 
Dissatisfied 145 2 Glee), 2 1255 
Very Dissatisfied 109 20.1 - - 
No Opinion VO, Sy 2 WAGE 
Miss‘sg Data ZR 10 

TABLE A-88 


TIME REQUIRED TO ARRANGE FOR INSTALLATION(S) 


Hand Controls Assorted Equipment 
(N = 544) (N = 16) 
asic ac 5 ine BEIT é % 
Very Satisfied 116 Pai se 8 S0nu 
Satisfied 251 46.1 4 2st 
Dissatisfied 60 11.0 Al 12.5 
Very Dissatisfied 44 Eka! = x 
No Opinion qe) 13.4 2 as 


Missing Data 126 10 


tis Ga 


TABLE A-89 
TIME TAKEN TO INSTALL ADAPTIVE DRIVING AID(S) 


Hand Controls Assorted Equipment 

(N = 550) (N = 16) 

¢ % $ % 
Very Satisfied isi 2368 8 50.0 
Satisfied 277 50.4 6 BTieo 
Dissatisfied ~ 55 10.0 1 63 
Very Dissatisfied 35 6.4 
No Opinion 52 wae) lL 63 
Missing Data 120 10 

TABLE A-90 


AVAILABILITY OF INFORMATION ON ADAPTIVE DRIVING AID(S) 


Hand Controls Assorted Equipment 

(N = 557) (N = 17) 

$ % t % 
Very Satisfied a7 LOZ 3 iss 6 
Satisfied 154 27.6 2 11.8 
Dissatisfied 148 26.6 6 353 
Very Dissatisfied 29, 23.2 3 17.6 
No Opinion 69 12.4 3 L720 
Missing Data V3 9 

TABLE A-91 


COST OF ADAPTIVE DRIVING AID(S) 


Hand Controls Assorted Equipment 

(N =. 550) (N = 16) 

# % ¢ % 
Very Satisfied sje! 9.6 3 18.8 
Satisfied id On 24 4 260 
Dissatisfied 116 pate! 2 PARIS) 
Very Dissatisfied 154 28.0 4 2ia0 
No Opinion 50 ast 3 1G AS -} 
Missing Data 120 10 

TABLE A-92 


SOURCE OF INFORMATION 


Hand Controls Assorted Equipment 

(N = 616) (N = 24) 

¢ % ¢ % 
Personal Contacts 249 40.4 “) Has) 
Professional Help 190 30.8 5 20.8 
Special Organization 134 hates 3 LA'S 
Manufacturer/Dealer 106 hee 1 4.2 
Magazines Articles, Brochures 96 LS6 2 Biers 
Exhibitions 15 2.4 iL ane 
Other 46 These 5 20.8 
Missing Data 54 2 

TABLE A-93 


PREFERRED SIZE OF PUTURE VEHICLE 


Hand Controls Assorted Equipment 

(N = 657) (N = 26) 

# % t % 
Subcompact Car 18 Ziel 2 7.7 
Compact Car 70 LO 8 30.8 
Intermediate Car 204 EWR 9) 34.6 
Large Car 128 OI) 3 OLAS) 
Mini Van 87 132 3 NAS} 
Regular Van 134 20/54 - = 
Other 16 2.4 l 3h [3] 


Missing Data i a 


<6 7 — 


TABLE A-94 
PREFERRED NUMBER OF DOORS 


Hand Controls Assorted Equipment 
(N = 460) (N = 25) 
¢ % $ % 
2-Door Model 299 65.0 8 3250 
4-Door Model 161 35.0 7s 68.0 
Missing Data 210 L 
TABLE A-95 


PREFERRED VAN DOORS 


Hand Controls Assorted Equipment 
(N = 238) CNE= 53.) 
$ % ¢ % 
Swing Doors si 21.4 2 66.7 
Sliding Doors 187 78.6 iu aloe 
Missing Data 432 23 
TABLE A-96 


PREPERRED DRIVER'S SEAT 


Hand Controls Assorted Equipment 

(N = 639) (N = 24) 

# % ¢ % 
Bucket epplal 48.7 17 70.8 
Split Bench 156 24.4 2 Si) 
Bencn 109 ILA Le 5 20.8 
Wheelchair 63 B58) - - 
Missing Data 31 2 

TABLE A-97 


PREFERRED FPACTORY OPTIONS 


Hand Controls Assorted Equipment 
(N = 408) CN} 925) 
$ % t % 
Automatic Transmission 193 Wise! 12 80.0 
Power Steering 296 AGE) Vy 3 os 
Power Brakes 286 7 Olen ll shes! 
Adjustable Seats 47 HIS S} 2 Waheed! 
Power Seats 96 2 3i2 2 Ibias} 
Power Windows 169 41.4 6 40.0 
Cruise Control 170 41.7 4 AA 7) 
Power Locks spa PA Yes f 5 S\8}6,2! 
Power Trunk 59 14.5 1 Gove 
Adjustable Steering Column 29 Yor! 7 HShg3} 
Tilt Steering 96 7AS\.4,'5) 5) 35)53 
Air Conditioning 157 3855) 4 AGE 
Left Remote Mirror 98 24.0 4 26.7 
Right Remote Mirror 93 Pd }3\ 4 26.7 
Rear Defroster 108 26.5 5 S363 
MisSing Data 262 ial 
TABLE A-98 


PREFERRED VEHICLE FEATURES 


Hand Controls Assorted Equipment 

(N = 643) (N = 25) 

¢ % $ % 
Access 469 Tidied 14 56.0 
Size 269 41.8 15 60.0 
Head/Leg Room 230 35/58 9 36.0 
Wide Doors 208 323 3 72:0 
Seats 203 31.6 1 44.0 
Appearance 195 30.3 7 28.0 
Storage 144 22.4 4 16.0 
Height 98 VS 22 3 dr 'e.0 
Other 39 Nar 5 20.0 


Missing Data 27 


~ 
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TABLE A-99 
PRICE WILLING TO PAY “OR NEXT VEHICLE 


Hand Controls Assorted Equipment 
(N = 635) (N = 26) 
¢ % t % 
Under $10,000 146 23.0 9 34.6 
10,000 - $14,999 276 453005 14 Sigs 
15,000 - $19,999 138 les 3 Dies 
20,000 - $24,999 46 tho? - = 
25,000 - $29,999 19 sfe(0) - - 
30,000 and Over 10 1.6 - = 
Missing Data 35 - 
TABLE A-100 


WILLING TO PAY PREMIUM POR CAR 
WHICH CAN BE DRIVEN PROM WHEELCHAIR 


Yes 
No 
Don't Know 


Missing Data 


Yes 
No 
Don't Know 


Missing Data 


Hand Controls Assorted Equipment 

(N = 464) (N = 0) 

# % # % 
159 34.3 - = 
214 46.1 ~ - 
i MAYS - - 
206 26 

TABLE A-101 


WILLING TO PAY ADDITIONAL AMOUNT POR VAN 


WHICH DOES NOT REQUIRE LIFT OR RAISED ROOP 


Hand Controls Assorted Equipment 
(N = 439) CN =r) 
é % ¢ % 
181 41.2 - - 
181 4laz - - 
da NS) - - 
231 26 
TABLE A-102 


PURCHASE OF NEXT VEHICLE 


Hand Controls Assorted Equipment 

(N = 641) (N = 23) 

U % t % 
Within 1 Year 108 18.8 6 26yeL 
Within 2 Years 145 Z5e3 4 17.4 
Within 3 Years 134 23.4 4 17.4 
Within 4 to 5 Years 108 18.4 6 A 3 
Over 5 Years 78 3. 6 3 Rein) 
Not Applicable 68 - 2 - 
Missing Data 29 i 

TABLE A-103 


VEHICLE WHICH CANNOT BE IDENTIFIED AS VEHICLE POR DISABLED DRIVERS 


Hand Controls Assorted Equipment 

(N = 613) ININ=¥e2 3) 

¢ % t % 
Very Interested 263 42.9 5 Pa eet 
Interested 7; PUGS) 6 2 Gre 
Not Very Interested 85 Wels) 4 17.4 
Not At All Interested 62 MOL 4 17.4 
No Opinion 32 Die a 4 17.4 
Missing Data Si, 3 


TABLE A-104 
ELECTRIC CAR 


Hand Controls Assorted Equipment 

(N = 591) (N = 22) 

¢ % $ % 
Very Interested 37 9.6 ih 4.5 
Interested ILS} 7/ Asbo 24 6 Plo ® 
Not Very Interésted S59 26.9 3 ksh s 
Not At All Interested 203 34.3 9 40.9 
No Opinion 35 Se 3 L5G) 
Missing Data 79 4 

TABLE A-105 


SHARED OWNERSHIP OF VEHICLE 


Hand Controls Assorted Equipment 

(iS) = SE) (GN 2)) 
ue Ne ee 
Very Interested 35 6.0 1 4. 
Interested 60 Ole 3 aS 
Not Very Interested Ws eZee 3 V3.6 
Not At All Interested 383 Sie ie Sore 
No Opinion 34 bo 2 Sink 
Missing Data 87 4 

TABLE A-106 


AVAILABILITY OF RENTAL OR LEASED VEHICLES 


Hand Controls . Assorted Equipment 
(N = 986) (N = 21) 

gee eee ee 
Very Interested ala es} 1923 l 4.8 
Interested ¥39 PENA TE 3 14.3 
Not Very Interested ve Wedets) 5 23)2.8 
Not At All Interested 220 By ar 10 47.6 
No Opinion 38 6.5 2 a2 
Missing Data 84 5 


TABLE A-107 
LACK SPECIAL EQUIPMENT 


Hand Controls Assorted Equipment 
(N = 622) é (N = 26) 
$ % ¢ % 
Yes : 109 L725 3 Vso 
No 513 82.5 23 88.5 
Missing Data 48 - 
TABLE A-108 


SPECIAL EQUIPMENT LACKING 


Hand Controls Assorted Equipment 
(N = 102) (N = 3) 
ee 
Factory Options 31 299 1 hehe} 
Wheelchair Lift 16 15% 4 = = 
Mobile Telephone/2-Way Radio 8 ou a = 
New Hand Controls 6 5.8 = = 
Remote Starter 4 3.8 - 2 
zero Effort Brakes and zZ ow) = = 
Acceleration 

Other 35 35.6 9) G6au 


Missing Data 568 23 


One 


TABLE A-109 
MATCHING OF EQUIPMENT USED WITH EQUIPMENT GENERALLY RECOMMENDED 
POR SELECTED PISABILITIES 


Equipment Generally Equipment Users Non-Users 
Disability Recommended $ % ¢ % 
Left Leg Missing Automatic Transmission 7 Si7ias l WAG S) 
or Non-Functional Parking Brake Extension 1 Yas vf 87.5 
(N = 8) or Hand Clutch 
Hand Dimmer Switch 3 Stee: 5 62a 
Both Legs dissing Automatic Transmission 214 96.4 8 Bm0 
Or Non-Functional Power Steering 206 92.8 16 Thess 
(N = 222) Power Srakes 208 yah a7 14 6ia3 
Hand Controls 184 B2ia9) 38 peal 
Parking Brake Extension 28 12'36 194 87.4 
Spinner Knob 34 15).3 188 84.5 
Two Door Sedan iS 60.8 87 B92 
Hand Dimmer Switch 46 PANG Tf 176 SG S 
6-Way Power Seat 45 20\e3 IATL yoo 
Removable Floor 7 Bia ZaNUS) 96.38 
Insert Boards 
Transfer Aids 19 8.6 203 91.4 
Short Legs Pedal Extensions 1 4.2 23) Daat! 
(N = 24) Hand Controls (possibly) 20 888 4 LG) oa 
Hand Dimmer Switch 4 Liew 20 83.3 
Parking Brake Extension 2 Gio! 22 NES Y/ 
Both Arms and Automatic Transmission 54 Date 3 553 
Both Legs - Hand Controls 42 WSS UE 15 263 
Low Level Hand Dimmer Switch Pap 38.6 35 61.4 
Quadriplegic Quad Steering Device 36 6135.2 21 36.8 
(N = 57) Full range rear view 


Mirror if neck rotation 
is limited 


Two-door car 9) sie} 8) 38 G67 
Chest harness safety belt 
Transfer Aids g) 13508 48 84.2 


Side View Mirrors 


Both Arms and Automatic Transmission 8 100.0 - - 
Both Legs - Hand Controls 8 100.0 - - 
High Level Quad Steering Device 7 87.5 l Lei) 
Quadriplegic Remote Dimmer Switch 4 50.0 3 SARIS, 
(N = 8) Electric Parking Brake 2 25:50) 6 SO) 
Adjustable Steering Column 1 PSS) 7 87.5 
Tilt Steering 5 62.5 3 Bee 
Modified Steering wheel 3 Ses) 5 6255 
Low or Zero Effort Steering 2 Zan) 6 T5110 
Emergency Steering Back-up L T2.5 u Siie.5 
Wheelchair Restraint 2 Phat 6 75.0 
Chest Harness Safety 5 62.5 3 37.5 
Restraint 
Power Pan or Wheel Channels 2 25.0 6 7$.0 
Automatic Wheelchair Lift 6 75.0 2 25.0 
Raised Side Doors 1 ALS ui 87.5 
Raised Roof 3 3/55) 3 62.5 
3 Air Conditioning 5 62.5 3 37.5 
Cruise Control 4 50.0 4 50.0 
Keyless Ignition l RRS " 87.5 
Quad Console or Dash 2 25.0 6 75.0 
Control Extensions 
Power Window 
Small Body Size Spinner Knob 1S 44.04 19 55.9 
(N = 34) Extension on Dimmez Switch 7 20.6 27 79.4 
Packing Brake Extension 3 é.d 31 91.2 
Pedal Extensions or 24 70.6 10 29.4 
Hand Controls 
Dash Control Extensions il 2.9 33 97.1 
Automatic Transmission 30 88.2 4 1.8 
Power Steering 30 88.2 4 11.8 
Power Brakes 30 88.2 4 11.8 


525 


TABLE A-110* 
SPECIFIC PROBLEMS REPORTED WITH ADAPTIVE DRIVING AIDS 


Hand Controls Assorted Equipment 
Users with Problems Users with Problems 
# $ 


ew ~ “ae ee ee ee 


STEERING AIDS 


Reduced Effort Steering 5 
= Steering still too difficult (1) 
- Poor installation (2) 
- Vacuum pump pressure leak (1) 
Steering Column Adjuster 2 
- Not enough room in driver's compartment (1) 
- Positioning of tilt steering (1) 


interferes with use of hand controls 


Emergency Steering Backup 3 
- Electrical short (1s) 
Modified Steering 1 
- pifficult to turn with one hand (1) 
Steering Spinner 73) 3 
- Hard to grip aby) 
- Hard to replace (4) 
-~ Knob on bottom of palm grip can lock (1) 
steering wheel against hand controls 
- Hook steering spinner can prevent (1) 
steering wheel from turning 
- Catches on clothing (3) (OW) 
- Equipment failures (Gieenmcallissopt (6) 
during turns) 
- Too big for circumference of (2) (1) 
smaller cars 
- Hard to cemove and put on again (4) 
- Not firm enough (1) 


ACCELERATION/BRAKING AIDS 


Reduced Effort Acceleration/Braking 3 
= Poor installation (1) 
Hand Controls 68 
- Difficult to operate secondary controls (4) 
- Interferes with of operation of (10) 
other controls 
- Lack of experienced installers and (gataty) 
persons to service 
- Equipment failures (i.e. broken (312) 
cotter pin) 
- Interferes witn entry and exit @l2)) 
- Able to brake and (7) 


accelerate simultaneously 


Parking Brake Extention 2 
- Difficult to operate (5) 
-~ Will not adapt to new vehicle (1) 
- Poor material (2) 
Electric Parking Brake 4 
- Poor installation (3) 
Left Poot Gas Pedal 2 4 
- Sticks in winter (2) (4) 
Hand Clutch Control 1 
- Poorly installed (1) 
- Equipment failure (1) 
Pedal Extension l 
- Requires too much pressure CO operate (1) 


VISION AIDS 


Right Side-Mounted Convex Rear View Mirrors 14 

- Impossible to adjust/ (6) 
ceach while driving 

- Hard to judge distance 7a) 

- Preezes in winter (1) 

- Not large enough (1) 


® Some cespondents indicated that they «ad problems with a specific 
adaptive driving aid but did not describe problems. 


gp 


TABLE A-110 (Cont‘d) 
SPECIPIC PROBLEMS REPORTED WITH ADAPTIVE DRIVING AIDS 


Hand Controls 
Jsers with Problems 


Assorted Equipment 
Users witn Proolems 


¢ $ 
Left Side-Mounted Convex Rear View Mirror 8 
- Longer mirrors needed (1) 
Full Range Rear View Mirror 1 
- Needs more mirrors (1) 
Dual Mirrors S) 
- Moves out of adjustment (4) 
- Need longer mirrors (1) 
SAPETY AIDS 
Safety Torso Restraints/Chest Harness Pia 3 
- Too restrictive eas7 2) ey) 
- Not effective/driving hazard (2) 
- Won't go around due to built up seat ey) 
Wheelchair Restraints 4 
- Adds too much extra (1) 
weight to wheelchair 
- Clamps down in one place only - (1) 
poor restraint 
Two-Way Radio Ll 
- Portable - does not have good range (4) 
- Entry/exit more difficult (3) 
- Poor installation 25) 
CONTROL LEVER AIDS 
Keyless [Ignition 3 
- Poor installation and servicing C3) 
Remote Starter i 
- Poor installation (1) 
Right Side Turn Signal l l 
- Cannot weld to existing (1) GE) 
aluminum acm 
Powered Gear Selector 2 
- Wiring problems (2) 
Remote Secondary Controls 9 
= Dveerculey coninstall (2) 
- Equipment failure (3)) 
- Difficult to ceach (4) 
Remote Dimmer Switch ll 
- difficult to reach (A) 
- Difficult to use while driving (3) 
- Poor material (1) 
~ Wiring problems (3) 
Dashboard Extensions/Rings i 
- Homemade/ inadequate (1) 
Centre oc Door Console 4 
- Centre consoles too high (et) 
- Faulty wiring (3) 
ENTRY/EXIT AIDS 
Automatic Swing or Sliding Doors 22 
-~ Equipment failure (5) 
- Electrical problems (4) 
- Preezes in cold weather (3) 
- Lack of available mechanics (5) 
- Constant service needed C2) 
Automatic Lift 30 
- Broken cables/chain (7) 
- Solinoids in lift are unpredictable ea) 
~ Electrical problems (8) 
~ Need two batteries for winter driving (1) 
- Freezes in cold weather (1) 
- Needs periodic adjustment (1) 
- Lack of available (65) 


secvice/maintenance 


= GR 


TABLE A-110 (Cont'd) 


SPECIFIC PROBLEMS REPORTED WITH ADAPTIVE ORIVING AIDS 


Hand controls Assorted Equipment 
Jsers witn Problems Jsers with Prooiems 
Ei # 

Removable Seat i 
Track Seating 6 
= Track too short veh) 
- Equipment failure (5) 
Transfer Aids L 
- Broken fiberglass transfer poard a) 


Remote Control Doors and pepe L 


APPENDIX B 


PILOT STUDY 


en ST 


RESULTS OF PILOT STUDY 


The pilot study was conducted using the same questionnaire as that sent to 
drivers requiring hand controls and assorted equipment. Questionnaires 
were sent to 130 drivers requiring automatic transmission and 100 drivers 
requiring outside rear view mirrors in an effort to identify whether these 
drivers also have special driving needs. 


The response rate was 26% for the automatic transmission sample and 18% for 
the outside rear view mirrors sample. The lower response rates may be due 
to the fact that the questionnaire covered a broad range of disabilities 
and special equipment which many of these drivers did not find relevant to 
them. Therefore, the results of this pilot study are limited and indicate 
that a different questionnaire would be needed if a full study of these 
groups is carried out. 


A number of respondents did, however, report using driving aids in addition 
to the equipment required by their licence restriction. The following is a 
orief summary of the disabilities and related equipment needs reported by 
respondents in the automatic transmission and the outside rear view mirrors 
Samples. 


B.l Automatic Transmission Sample 


Profile of Driver 


The twenty-seven repondents in the automatic transmission sample reported 
having one or more of the following disabilities: amputation (14), polio 
ley stir joints. (6)5 arthritis (5) «shortness! oft body),or,-limbs. (.2),,heart 
condition (1), paraplegia (1) or a back/spine impairment (1). 


Many (20) reported lower body limitations; 17 noted single leg disabilities 
and 3 indicated that both legs are affected. Most indicated that they have 
partial functioning of the lower body (14) while 5 reported no functioning 
Beall, Limitations reported with respect to the lower body include: 
amputation (7), paralysis (5), muscle weakness (5), short limbs (4) and 
aLEficuity moving (2); 


Nine respondents reported a limitation in one arm due to amputation (7), 
Pret rculey moving (1) of paralysis (1). In terms of severity, 5 reported 
Having partial function of the arm and 2 reported having no function of the 
arm. 


Use of the following assistive devices was noted: eanes: (20). crutches 
(7), leg/foot prosthesis (7), hand/arm prosthesis (5), Special shoes (4), 
back brace (2), and wheelchair (2). 


Adaptive Driving Aids and Driving Needs 


The adaptive driving aids used by these drivers include: acceleration/ 
braking aids such as left-foot gas pedal (5), and hand controls (2); vision 
aids such as left convex rear view mirror (5), right convex rear view 
Mi CGrOr 4) ja tullerancesrear view mirror (4), and dual mirrors (1); safety 
aids such as torso restraint/chest harness (5), two-way radio (1) and fire 


275. = 


extinguisher (1); control lever aids such as remote dimmer switch G2) imand 
remote controls (1); and steering aids such as steering column adjuster (1)). 


Although none of the respondents felt that because HEU COS tse ney lacked 
driving equipment that could help them with driving, the need LO reste 
following equipment was expressed: hand parking brake (1), left-foot gas 
pedal (1), hand controls (1), cruise control (1), right-side turn signal 
(1) and telescopic steering column (1). 


B.2 Outside Rear View Mirrors Sample 


Profile of Driver 


Thirteen of the 15 respondents require outside rear view mirrors due to 
their being hard of hearing. Two respondents reported having arthritis 
and/or a back impairment. In both cases, both legs are affected and only 
partially functional. 


Adaptive Driving Aids 


Respondents indicated that they use the following adaptive driving aids: 
left convex rear view mirror (5), right convex rear view mirror (3), full 
range rear view mirror (2), right-side turn signal (1), remote controls 
(1), remote dimmer switch (1), dual mirrors (1) and torso restraint/chest 


harness (1). One respondent expressed the need for a reverse beeper. 
B.3 Implications of Pilot Stud 


There are currently Oe oem civers Aen Ontario who require automatic 
transmission and 727 who require outside rear view mirrors. A 
questionnaire designed to address their needs would be required in order to 
obtain a better understanding of the needs of these two groups, especially 
the automatic transmission group who require a range of equipment for a 
number of disabilities. 
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APPENDIX C 


QUESTIONNAIRE 


Ga 


Ontario 


Ministry of 120T Wilson Ave, East Bldg. 


Transportation and Downsview, Ontario M3M 1J8 


Communications 
February 20, 1986 


Dear Driver: 


According to our calculations, approximately one in every 
1,000 Ontario drivers requires special equipment to drive. 
Nobody is better able to tell us about the changes or 
improvements that should be made in the design of vehicles 
Or special equipment than the people who use this 
equipment themselves. 


This is your opportunity to provide us with this much 
needed information. We need to know more about consumers' 
travel and transportation needs, experiences driving with 
Special equipment, and the different equipment needed for 
specific disabilities. This will better enable us to 
encourage the private sector in the development of 
vehicles and equipment to meet your needs and support the 
development of safety standards for such equipment. 


To this end, we are enclosing a questionnaire which we 
would appreciate having you fill out. It is being sent 

to drivers whose licences indicate they require special 
equipment to drive. We have tried to make the 
questionnaire quicker and easier to complete by using 
checklists. It does appear lengthy because it covers a 
broad range of equipment needs, yet should only take about 
20-25 minutes to complete. Instructions for completing 
the questionnaire are attached. 


All information will be treated confidentially. There is 
no need to put your name on the questionnaire or enclosed 
envelope. This iS an opportunity for you to tell us what 
changes you would like to see in the design of future 
vehicles and special driving equipment. Help us to 
understand and better address your needs, as well as 
those of others who have similar driving requirements. 


Thank you. We appreciate your assistance. 


Yours Sincerely, 


He Eee i 
Executive Director 


Transportation Regulation Operations Division 


Enclosures 


=a yoe— 


INSTRUCTIONS FOR COMPLETING THE SURVEY 
RULE TENG TE SURVET 


1. All answers will be treated confidentially. There is no need to put 
your name on the questionnaire or envelope. 


2. It's important to answer al] questions. There are no right or wrong 
answers; just answers that best describe your situation. 


3. Please return the completed questionnaire in the enclosed, self- 
addressed envelope within two weeks of receiving this. No postage 
stamp is required. We will, of course, accept your response at any 
time. If you would like a copy of the report of the Survey, please 
provide your address on the form below and return with the question- 
naire or in a separate envelope. 


4. If you need assistance, please contact Barbara Breston, Human & 
Social Factors Office, Strategic Policy Secretariat, Ministry of 
Transportation and Communications, East Building, 1201 Wilson Ave., 
Downsview, Ontario M3M 18. 


SPECIAL REQUESTS/DEMANDES SPECIALES: 


6) If you need a telephone interview because you have problems writing, 
provide us with your telephone number on the form below and return 
in the enclosed envelope. 


O Si vous pref érez une version francaise de ce questionnaire, veuillez 
S'il vous plait écrire votre adresse ci-dessous. La retournez avec 
l'envelope dans ce pacquet. 


Telephone Interview 


Une version francaise de ce questionnaire 
Report of Results 


ADDRESS/ADRESSE: 


WECERHONES Area Code: ( ) Telephone No: 


, Ministry of 
(Y) Transportation and 
Communications 


Ontario 


SURVEY OF LICENSED DRIVERS WHO REQUIRE 


SPECIAL EQUIPMENT 


Your responses to this questionnaire will help us to better understand and address your 
driving needs as well as those of others who have similar driving requirements. 


|. YOUR TRAVEL AND TRANSPORTATION NEEDS 


Any further improvements in the design of vehicles must take into account the travel 
and transportation needs of drivers 


1. a) Do you drive your own vehicle or have regular access to one? 


(If no. answer questions 1.(c) to3 
and then go to Section Ill, 


Yes No “Choosing a Future Vehicle”) 


b) If yes, which of the following applies: 
—___. Own my own vehicle and | am the only driver 
____ Own my own vehicle and primary driver 
_____. Share ownership of vehicle 
______ Drive a vehicle owned by family/friend 
_____ Drive a company vehicle 
____ Lease/rent vehicle and | am the only driver 


Lease/rent vehicle and share with other drivers 


Cc) If no, what prevents you from driving on a regular basis? 


2. a) Approximately, how many years have you been licensed to drive with 
special equipment? 


Years 
b) Approximately, how many years have you actually been driving with 
special equipment? 
; Years 
c) How many years had you been driving before requiring special 
equipment? eae 


3. Approximately, how many trips per month do you make using the 
following means of transportation: (the journey from home and back is 
counted as one trip) 


1-10 11-20 21-30 over 30 Not 
trips trips trips trips Applicable 


Car/Van as driver STE a pa ea 
Car/Van aS passenger er a ete |. ee 


Special Transit Pee epee ere, ne 23 
For Disabled Persons 


Public Transit ek ade ae 


Tax! Aloha eee, - ee 


For Office 
Use 


a ofl reels 


al 


[ 


a th 


4. a) Based on your own experience, how satisfied are you with the following: 
SCALE 


Very Satisfied 
Satisfied 
Dissatisfied 
Very Dissatisfied 
No Opinion 


tow wv we it 
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Not Applicable 
(Please fill in spaces below with appropriate number.) 
Availability of “Handicapped Only” Designated Parking Spaces 
Enforcement of Parking Provisions for “Handicapped Drivers’ 
Options for Parking the Vehicle 
Availability of Special Driver Training Programs for Disabled Drivers 
Quality of Special Driver Training Programs for Disabled Drivers 
Availability of Professional Assessment of Driving Ability and Needs 
Quality of Professional Assessment of Your Driving Ability and Needs 
Licensing Requirements and Procedures 


PELL LTT 


Availability of Vehicle Insurance 


b) Do you have any further comments or examples related to your 
experience driving a vehicle? 


5. in the past year, approximately how many kilometers (miles) did you 


drive? 

————— 1 - 1,600 km (1 - 1,000 mi.) 

a. 1,600 - 8,000 km (1,000 - 5,000 mi.) 

pes nea 8,000 - 16,000 km (5.000 - 10.000 mi.) 

eee 16,000 - 32,000 km (10,000 - 20,000 mi.) 
over 32,000 km (over 20,000 mi.) 


6. Where do you do most of your daily driving? (Please check only one) 
Locally, within city/town/village where | live 


Between cities 


7. For the most part, is it necessary for you to drive your own vehicle for any 
of the following reasons: 


Part of my job 
No other alternative transportation 


No other alternative but if there was, would still prefer to drive 


Other transportation available but prefer to drive 
Other: 


8. a) Are you satisfied with licence plates with the disabled symbol? 


Yes No No Opinion Not Eligible 
b) If no, why not? 
9. a) Are you satisfied with special municipal parking permits? 
Yes No No Opinion Not Eligible 


b) If no, why not? 


ti. YOUR CAR 
The following questions refer to the motor vehicle you own or use most often. 


Type: Passenger Car Regular Van 
Station Wagon Truck 
Mini Van Other: 
Make: Oded: =. VOOr: 
Number of Doors (If Car): 2 doors 4 doors 
Type of Side Doors (if Van): 
swing doors sliding doors 
Type of Driver’s Seat: Bench Split Bench 
Bucket Wheelchair 


Approximately, how long have you owned or driven this vehicle? 
Years 


Does your vehicle have any of the following factory-installed options: 
(Please check as many as apply) 


Power Trunk/Hatch 
Release 


Adjustable Length 
Steering Column 


Adjustable Tilt 
Steering Wheel 


Automatic Transmission 


Power Steering 


Power Brakes 


Adjustable Seats Air Conditioning 


Power Seats Remote Adjustable 
Outside Mirrors 
Left 

Power Windows Right 

Cruise Control 

Power Door Locks Rear Window 
Defroster 


Are there any design features of the vehicle you drive that fail to meet 
your needs or affect your ability to drive safely? 


Yes No 


If yes, please describe: 


5. a) Using the left column, please identify any structural conversions that 


were made to your vehicle. (Check as many as apply) 


Using the right column, check those structural conversions with which 
you have had problems. 


Conversions Problems 


Power Pan 


Wheel Wells/Channels os 
Raised Roof sar et 


Dropped Floor Tice 


Raised Side Door ite atin Sa 
GUNES 2 WB eh ele ea ae 
None of the above (go to question 6) 


b) For each structural conversion you have had problems with, describe the 
nature of the problem. 


al al 


aL 


aL eLal aL 


ed 
76-77 
78-79 


ma Gah) 


c) To what extent are you satisfied with the following: 
SCALE 


Very Satisfied 
Satisfied 
Dissatisfied 
Very Dissatisfied 
No Opinion 


ee 
oO nhWn- 


Not Applicable 
(Please fill in spaces below with appropriate number.) 
Safety of Structural Conversion(s) 
Service/Maintenance of Vehicle and Parts 
Quality of Work involved in Structural Conversion(s) 
Number of Contractors Available for Structural Conversion(s) 
Time Required to Arrange for Structural Conversion(s) 
Time Required to Complete Structural Conversion(s) 
Availability of Information on Structural Conversion(s) 
Cost of Structural Conversion(s) 


d) How old was the vehicle when the structural conversion(s) was made? 


New 4-5 years 


1-3 years over 5 years 


e) Who was responsible for the structural conversion(s)? 
Company Specializing in Vehicle Conversions 


Dealership 


Licensed Auto Mechanic 


Personal Contact (family/friend) 
Other 


f) Where was the structural conversion done? 


Other province, specify 


6. Which of the following adaptive driving aids do you use: 
(Please check as many as apply, using left column) 


OMANORSDECIYRCh meee. tee + en ee ee ee 


UTS AGISOSCI WiSlaleee ee ee ee eee ee ee ee 


Using the right column, check any driving aids with which you have 


problems. 
a) Steering 
Reduced Effort Steering 


Emergency Steering Backup 


Steering Column Extension 


Steering Column Adjuster 


Modified Steering Wheel (angle or size) 


Horizontal Steering 
Spinner Knob, Tri-Pin, V-Grip, Hook, Palm Grip, etc 


Foot Steering Control 
Other: 
None of the above 


Describe the nature of the problem(s). 


Problems 


b) Accelerating/Braking: 
Reduced Effort Braking/Acceleration 


Hand Controls (Right Angle Push, Tiller Bar, Push-Pull, 
Twist-Push, Quad Hand Control) 


Hand Clutch Control 
Left-Hand Gear Selector 


Gear Selector on Floor 
Left Foot Gas Pedal 
Pedal Extensions 


Parking Brake Extension Levers 


Electric Parking Brake 
Other: 
None of the Above 


Describe the nature of the problem(s). 


c) Control Levers: 
Keyless Ignition 


Remote Starter 


Right Side Turn Signal Lever 


Gear Selector Extension Lever 


Powered Gear Selector 


Remote Wiper/Washer, Horn, Turn Signals, 
Headlights Control 


Remote Dimmer Switch 


Dashboard Extensions/Rings 


Centre or Door Console 
Other: 
None of the Above 


Describe the nature of the problem(s). 


d) Visibility: 

Side Mounted Convex Rear View Mirrors 
Right 

Left 

Full Range Rear View Mirror 


Dual Mirrors 
Other: 
None of the Above 


Describe the nature of the problem(s). 


Problems 


Problems 


Problems 


slefele(efe(e(elefa af 


Late 
39-40 


allel lel aL 


64-65 


e) Safety: Problems 
Safety Torso Restraints/Chest Harness 66 
Power/Manual Wheelchair Restraints se caer 67 
2-Way Radio hc a 68 
— 
Car Telephone Sn 69 
ar = 
Fire Extinguisher pata ttnadilee 70 
ar 
Other: eee 71 
es 
None of the Above coeliac eile 72 
Describe the nature of the problem(s). 
73-74 
eee re es ee eee 75-76 
Ne pe ee a ee i eS ee 
3, Oe ee ee eee ee 
f) Entry/Exit: Problems 
Automatic Swing or Sliding Door(s) ime 
Automatic Lift (Electric, Hydraulic, Mechanical) ee 78 
Removable Seat Base tebe 19 
eee 
Track Seating Piet 80 
Transfer Aids (Sliding Board, Gutterhook, pee 
Helper Bar/Strap) pte 1 
heel 
Remote Contro! Door/Lifts eR 2 
eal 
Removable Floor Insert Boards pated decides 3 
eal 
Other Pe eee a 
al 
None of the above fetes rs) 
Describe the nature of the problem(s). 
eodeel al 
6-7 
(eae eee} 
8-9 
if you do not use any adaptive driving aids, go to question 7. 
g) Who installed the adaptive driving aid(s) in your vehicle: 
Equipment Vendor 10 
; es 
Equipment Manufacturer at 
Licensed Auto Mechanic 
Personal Contact (family/friend) 
Yourself 
Other: 
h) Where did you purchaz 2 the adaptive driving aid(s)? 
Ontanogspeciy Ci) = = 112 
Other province, specify: 
UiGrA WS DEChVis dlew = ee eee {ost 


i) Could the adaptive driving aids you currently use be readily disassembied 
and reused if you were to purchase another vehicle? 


Yes No Don't Know 15 


TicGe— 


j) To what extent are you satisfied with the following: 
SCALE 


Very Satisfied 
Satisfied 
Dissatisfied 
Very Dissatisfied 
No Opinion 


ee et 
OkhWNM — 


(Please fill in spaces below with appropriate number.) 


Safety of Adaptive Driving Aid(s) 5 eas 
Service/Maintenance of Equipment Bees 
Quality of the Installation ae 
Number of Qualified Installers Available ees 
Time Required to Arrange for Installation(s) colt anti ted 
Time Taken to Install Adaptive Driving Aid(s) a tenia 
Availability of Information on Adaptive Driving Aids cere ese 
Cost of Adaptive Driving Aid(s) scare am ta 


7. a) Do you lack any special equipment that could help you with driving 
because the cost is too high? 


No 
b) if yes, please describe equipment that you lack: 


Yes 


8. a) Where did you obtain information on the available conversion(s) or 
adaptive driving aid(s) best suited to your driving needs? 
(Check as many as apply) 


Magazine Articles, Brochures 
Exhibitions 


Personal Contacts (family/friends) 
Professional Help (therapist, social worker, doctor) 


Information from a Special Organization 


Information from Manufacturer or Dealer 
Other: 
Not Applicable 


b) Do you have any suggestions for changes or improvements in vehicle: 


Design — 
Structural Conversions — 


Driving Aids — 


9. Approximately, how much did it cost to purchase: 
(a) vehicle: $ 
(b) vehicle conversion(s): $ 
(Cc) adaptive driving aids(s): $ 
(d) vehicle insurance (1985): $ 
10. a) Did you receive any mobility allowance or financial assistance to 
purchase and/or convert the vehicle? 


Yes No Not Applicable 


esLelelel el <LaL 
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b) if yes, please indicate source(s): 


Government Agency 

Private Insurance 

Private Sources (i.e. family trust fund) 

Other (i.e. service clubs, community service organizations) 


ili. CHOOSING A FUTURE VEHICLE 


The following questions are designed to provide you with an opportunity to identify the 
vehicle design features and options which would better meet your needs 


1. 


If you were in the market to buy a vehicle, describe what your preference 
would be, using the information provided below. 
a) Size: Subcompact Car Mini Van 
Compact Car Regular Van 
Intermediate Car Other 
Large Car 
b) #Doors (If Car): 2 door 4 door 
c) Type of Side Doors (If Van): 
swing doors sliding doors 
d) Driver's Seat: Bucket Bench 
Split Bench Wheelchair 


e) Factory Options (specify): 


a 


f) Adaptive Driving Aids/Conversions: 


a 


a 


g) What would you be willing to pay for the vehicle you have just described? 
under $10,000 $20,000 - $24,999 

$10,000 - $14,999 $25,000 - $29,999 

$15,000 - $19,999 $30,000 or over 

h) FOR WHEELCHAIR USERS ONLY: 


Would you be willing to pay an additional amount to have a car which 
can be driven from a wheelchair and to which level access is possible 
without the use of a lift? 


No 


Would you be willing to pay an additional amount for a van which can 
be driven from a wheelchair and to which level access is possible 
without the use of a lift or the need for a raised roof? 


No 


Yes Don't Know 


Yes Don't Know 


Do you think that you will be in the market to buy a new vehicle within: 
(Please check one) 


1 year 4 to S years 
2 years over 5 years 
3 years Not Applicable 


What are the three most important features you would consider when 
choosing another vehicle? 


(Please indicate first (1), second (2), and third (3) choice) 


Appearance of Vehicle 
_______ Wide Doors 
Height of Vehicle 


Ease of Entry/Exit 


Accessible Storage Space 
Seats 
Other: 


Head and Leg Room 


Size of Vehicle 


{ + 


al 


eLeoLsL 


Pao er 


4. a) If you were in the market to choose another vehicle, how interested might 
you be in considering each of the following options, assuming they were 
available and the costs were reasonable to you: 


SCALE 


Very Interested 
Interested 

Not Very Interested 
Not at all Interested 
No Opinion 


UE STE gL! 
aOhwn — 


(Please fill in spaces below with appropriate number ) 


A vehicle that meets your driving needs and cannot be identified as a 
vehicle for disabled drivers. a hinds 


A standard production vehicle which may be produced in the future, 
such as an electric car, for local, urban use only ss 


Shared ownership of a vehicle adapted to meet your driving needs. ———— 
The rental or leasing of a vehicle adapted to meet your driving needs. —___ 


b) Do you have any comments on any of the above options? 


5. Do you have any suggestions or comments on how the design of vehicles 
can be improved to better meet your needs? 


IV. YOUR PHYSICAL ABILITY 


The following questions are important in determining what specific types of driving 
equipment are required to meet the needs of varying levels of physical ability. Some of 
the questions will not apply to you as they cover a wide range of physical/medical 
conditions. Please answer those questions which do apply. 


1. Do you have any of the following disabilities? 
(Please check as many as apply) 


Stiff Joints Paraplegia 
Arthritis Triplegia 
Heart Condition Quadriplegia 
Parkinson's Disease Hemiplegia 


Head Injury Back’'Spine Impairment 
Shortness of Body Cerebral Palsy 

or Limbs 

Muscular Dystrophy Polio 

Stroke Spina Bifida 

Multiple Sclerosis Other: 


Amputation 


2. a) Do you have any limitation in your upper body? 


If no, (go to Question 3a) 


Yes, right side only 


Yes, left side only 


Yes, both sides 
b) Please describe: (Check as many as apply) 
short limbs 


amputation 


difficulty moving 


paralysis 
coordination problems 


spasticity 
muscle weakness 
other: __ 


c) What part is atfected? 
From the shoulder and below 
From the elbow and below 


From the wrist and below 


d) How severe is the limitation? 
Partial functioning 


Non-functioning 


3. a) Do you have any limitation in your lower body? 
No (if no, go to Question 4) 
_______ Yes, right side only 
Yes, left side only 


Yes, both sides 


b) Please describe: (check as many as apply) 
short limbs 


amputation 


difficulty in moving 
paralysis 


coordination problems 


spasticity 


muscle weakness 


c) What part is affected: 
From the hip down 


From the knee down 


From the ankle down 
d) How severe is the limitation? 
Partial functioning 


Non-functioning 


4. is movement of your neck affected in any way? 
No 


Yes, limited neck movement 


Yes, unable to move neck 


5. is your balance affected? 
No 
Yes, partly affected 


Yes, completely affected 


6. Do you use any of the following assistive devices? 


crutch(es) manual wheelchair 
cane(s) _ motorized wheelchair 
special shoe(s) ________ hand or arm prosthesis 


foot or leg brace foot or leg prosthesis 


back brace 


walker None of the above 


V. BACKGROUND QUESTIONS ABOUT YOU 


Your answers to the following questions will be combined with everyone else's 
answers in order to describe the group of respondents as a whole. 


1. Male Female 


2. Identify the general location in which you currently reside: 
Urban, identify city: 


Suburban, identify suburb: 


Rural, identify county: 


OG ene eee 


One eres eee 


ald aL 


3. Into which age group do you fall: 


15-24 years 45-54 years 
25-34 years 55-64 years 
35-44 years 65 years and over 


4. a) Which of the following best describes your current employment status: 
Student 
Working full-time 


Unable to work 
Retired 
Other: 


Working part-time 


Not currently employed 
b) lf employed, do you work outside of the home? 
No 


Yes 


5. Which would best describe your present living arrangement: 
Live alone 


Live with spouse/partner 


Live with relatives 


Live in shared or group accommodation 
Other: 


6. What level of education have you completed: 
Grade 8 or less 


High School Degree or less 


College/Technical Degree or less 


University Degree or less 
Post Graduate Degree 


7. Which of the following best describes your total annual househoid income 
before taxes: 


Under $10,000 
$10,000 - $19,999 
$20,000 - $29,999 


$30,000 - $39,999 
$40,000 or more 


Having completed this survey, do you have any further comments or suggestions? 


THANK YOU FOR YOUR PARTICIPATION!! 
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